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MR. MARCONI AT THE ROYAL 
INSTITUTION. 


At the Royal Institution last Friday, Mr. Marconi gave a 
lecture on “Recent Advances in Wireless Telegraphy.” 
Although his title was chosen thus broadly, his remarks 
were entirely restricted to results obtained by the Marconi 
Co., and his audience were free to assume that progress was 
monopolised by that company. When the sense in which 
Tyndall interpreted “‘ Recent Advances”’ is remernbered, the 
narrowing process, which limits the scope of things con- 
sidered to a lecturer’s own interests, is seen to be con- 
spicuously out of harmony with the traditions of the Royal 
Institution. If the title is chosen broad, broadly the 
subject should be treated. If it is chosen narrow, the 
Council should consider whether the lecture is calculated to 
impart the principles of scientific research, or whether it is 
merely an advertisement. We have in our minds an 
instance that occurred not many months ago at the Royal 
Institution, when a well-known professor was selected to 
give a series of afternoon lectures on an important electrical 
subject. He selected a broad title—it~ was a subject with a 
splendid history—but he said scarcely a single word about 
researches prior to his own. It is not in accordance with 
the traditions of the Royal Institution that the audience 
should be impressed with the cleverness of a lecturer, rather 
than with the principles demonstrated by a lecturer. 

In the short time at his disposal, Mr. Marconi gave an 
interesting account of the work accomplished in recent years 
by the Marconi Co. He pointed out that there was still a 
prevailing impression that there is something mysterious and 
uncommon associated with wireless telegraphy, and he attri- 
buted this to the reports which so persistently appear in the 
daily Press. Recent improvements have related to the pre- 
vention of interference of messages, to the increase of the 
distance through which messages can be transmitted, and to 
the accuracy of transmission and receiving of messages. His 
impression was that the interference of messages with one 
another appeared to be much more serious to a certain section 
of the public than to telegraph engineering experts. He 
referred to the ordinary telegraph line between Cork and 
Crook Haven, to which ¢everal offices are connected, and 
where interference and confusion between ordinary telegraphic 
messages was possible, though they were obviated by certain 
rules and regulations laid down for the guidance of the 
officers of the Post Office. He believed he was correct in 
saying that up to 1992 the only receivers which could be 
practically employed, were based upon what might be 
called the coherer principle, involving the use of a 
‘“‘tapper,” which made the ‘system rather slow. 
Then followed automatic decohering, the anti-coherer, 
and the use of the telephone ‘as a receiver. The 
telephone leaves no record of the messages, and was 
thought by Mr. Marconi to be otherwise lacking in trust- 
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worthiness. He then proceeded briefly to describe his 
magnetic detector, which is used in the Royal Navy for 
trans-Atlantic wireless work. It depends, as is well known, 
upon the successive cyclic magnetisations and demagnetisa- 
tions of steel needles placed within an inductive coil. The 
magnetic field is rotated, generally, by rotating a horse-shoe 
magnet with respect to the core witbin the coil. While the 
magnetic field of the core is thus continuously changing, 
the apparatus is extremely sensitive to variations arising 
from changes of current in the inductive coil. The received 
impulres pass through the primary of the inductive coil, the 
relay circuit of the receiving instrument being connected 
through the secordary. If the rotary movement cf the 
horse-shoe magnet ceases, the instrument is rendered non- 
receptive. It is also fourd that there is a dead point in the 
rotation ; at the instant that this occurs, nothing can be 
received. To get over this difficulty, the magnet in later 
instruments is fixed, and an endless band of iron, or 
iron wire, is caused to traverse the coils. As first con- 
structed, this relay had the disadvantage that it could nct 
be made to actuate a recording instrument ; the current im- 
pulse was too rapid to have any appreciable effect upon the 
tongue of arelay. By increasing the iron, by employing 
iron of a particular quality, and by the introduction of the 
moving iron band, the impulse bad been successfully made 
to serve the rcquired purpose, and signals could be recorded. 
In associaticn with Prof. Fleming, he bad introduced other 
improvements, the result being an instrument that was 
more simple, and that required less attention than the early 
forms. It possesses a low and uniform resistance, and could 
be used with high-speed automatic sending apparatus. 
Overlard, it had worked satisfactorily for a distance of 152 
miles, 

In regard to the speed attained with the Marconi appa- 
ratus, trarsmission could now be maintained between 
Amsterdam ard Chelmsford at an average of 24 words a 
minute. In the spring of 1903 the transmission of American 
messages to the 7/mes was attempted. Owing to the break- 
down of the apparatus it was discontinued, and he had 
decidcd to abstain from transmitting public messages across 
the Atlantic until be was quite certain that a continuous 
system could be ensured to the public. 

He had recently been able to collect a large amount of 
data as to the contrary effects of daylight and night upon 
the Hertz waves. At distances not greater than 150 miles, 
no differences were observed ; beyond this, the range by day 
was muck less than by night, being occasionally something 
like the ratio of two to five. Mr. Marccni then referred to 
the succe:s with which his system had transmittcd messages 
over cea and land, and he said that he had xot the slightest 
doubt that trans-Atlantic signalling would be equally satis- 
factory. 








METERS. 


DOEs every engineer appreciate sufficiently the necessity for 
checking the accuracy of the main meters? In a lighting 
station itis probable that a careful and constant check is usually 
kept, for the testing apparatus is at hand, and there is every 
facility for using it in the way of accommodation and staff, 
while the necessity for accuracy is kept fresh in the mind of 
the engineer by means of the ratio “ units generated to units 
sold,” which makes it desirable to prevent the main meters 
from reading fast, while the desire to reduce the cost per unit 
to the lowest figure makes it equally desirable that the main 
meters shall noi record slow. Meters are constantly in the 
mind of the lighting ergineer, as his revenue depends on 
them entirely, and it may be assumed to be most probable 








that he appreciates to the full the vital reed cf{accuracy in 
every one, from those on the bus-bars to those on the 
smallest service. 

Can the same be said for the engineer of a traction 
station? There is hardly as much probability in this case, 
for meters form a very small portion of the plant under his 
care. Beyond the meters on the bus-bars, there are none. 
Energy is measured at the point of consumption only in 
isolated cases, and then at long intervals and at a few points 
only for the purpose of checking drivers or distribution 
losses. In many—nay, most—cases the main meters are 
not even duplicated, although when buying from an outsice 
source it is recognised generally that the buyer must be pro- 
tected from the known vagaries of the meters by the inser- 
tion of two and sometimes three in series, the mean of these 
being accepted as the actual consumption so long as the 
readings of each do not differ from the mean by more than 
a certain percentage (generally 3 per cent.). Instanccs 
within our knowledge have demorstrated how cssential 
it is to set a meter to watch a meter (not a breath 
of innuendo irtend«d), and such instances must be well 
known to most engineers; yet in private stations which 
supply energy for the owners of tramways or other works, 
the single unchecked meter is found in possession more often 
than not. The reason is, simply, that nobody is buying the 
energy, and either the engineer or the proprietors think it 
unnecessary on that account to ircrease capital expenditure 
and to add, however little, to tke duties of the executive 
and clerical staffs. Of course, it is always possible to detect 
a defective meter indirectly, so long as a watchful eye is on 
the consumption of coal or water per apparent unit gene- 
rated, or as often as the works costs are worked out ; but the 
watchful eye is not always on the spot. Morcover, a varia- 
tion, either up or down, in fuel or water consumption and 
in cost per unit, may be due to many other things than a 
defective “meter, and, unless the meters are tested first, on 
principle, scme time must elapse before the source of the 
variation is traced, and this would involve reconciliations in 
the costs. 

A modern tramway power-house ought to be provided 
with a meter on every feeder and a meter on the bus-bars, 
and in that case an umpire meter on the bus-bars is not 
such acrying necessity as when the output to each feeder is 
not metered. 

Fecder meters are not required, solely, to give by their 
sum a check on the bus-bar meter, as they may be invalu- 
able for more directly profitable purposes, and it is poo! 
economy to strike them out of a specification. The engi- 
reer of a station where the bus-bar meter is unsupported has 
no direct check on the very fundamental of all his ccsts and 
calculations, and he is in a dilemma, even when he suspects 
the readings, for he is lucky if his testing room—if there is 
any place which can be dignified by that name—contains 
the standard instruments required for a meter test, and, in 
tie absence of facilities, ke has to make up his mind to be 
separated from his meter for a period determined only by 
some factor depending on the resistance of the instrument- 
maker toa mixture of hard words ard prayers frequently 
applied, during which period the output of the station, 
and the duty of everything that therein is, has to be 
estimated. 

Some of the data which depend on the accuracy of state- 
ment of output are units per car-mile, load factors, mean 
current, fuel and water per unit, average current per car, 
and cost per unit—a list long enough and important enough 
to make it evident that, if accurate returns are required, 
there must be no chance of an error in the meters remaining 
unnoticed. 

While on this subject, it will be in order to mention the 
futility of many tracticn log-sheets. Hour after hour, day 
after day, the enginemen or switchboard attendants solemnly 
record the instar tanecus readings of the ammetcrs, although 
the load varies enormously from second to second. Log- 
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sheets drafted oa this principle ‘are legacies of th: lighting 
station in whic load variations are mach less rapid, and 
they were introduced by consulting engineers who turaed 
their hands to trastion after spending their professional 
childhood in lighting. 

Obviously, the only usefal half-hourly or hourly entry in 
a traction station is the state of the various meters. 

More than all should the meters be accurate, because com- 
parisons depend on them. Station fights station, company 
vies against corporation, with weapons forged out of mete-ed 
units, and for fair fight thes: weapons must be forged true. 





s Tue German Association of Electricity 
The Purchase of 
Electricity Works’ Works, which comprises 200 works in 
cnet Germany and neighbouring countries, 
recently formed a fpurchasiog bureau to which the 
representatives of 28 works signified their adhesion at the 
constituent meeting held at Munich. As the principal 
object of the bureau, may be mentioned the purchase on 
common account of materials required in connection with 
the operation of ¢l:ctricity works, and for this purpose the 
bureau will ascertain for members the most favourable terms 
upon which their requirements at any time can be satisfied, 
and als» arrange the orders with contractors, Each member 
is placed under the obligation to order, with the exception 
of certain specified types, all his normal quantity of carbon 
filament lamps from th2 bureau, together with those 
materials which a general m<eting of the menbers may 
decide should be bought on common account. The pur- 
chase of standard types of incandesce st lamps is to b: com- 
menced first, and these will be tested both in regard to 
consumption of cirreat and illuminatiog power. It is 
estimated that the requirements of the bureau will represent 
several millions of lamps per annum on the lowest calcula- 
tion. The Continental Glow Lamp Syndicate, it is stated, 
has arrived at aa understanding with the bureau in respect 
of technical questions concerning the iamps. 





Surface Con- Mr. R. W. ALLEn’s rec.nt paper before 

densing Plants. the Institution of Civil Engineers on the 
value of condensing plant is a usful one, and should 
achieve its object of drawing attention to the subject. He 
uses the term “¢fficiency of vacuum” to express the relation 
between the vacuam actually attained and that which 
should correspond with the temperature of the water in the 
condenser, but he does not make it clear why the attained 
vacuum is so much less than it should be, or on what law 
the discrepancy is to be determined. He gives some useful 
information as to the air seal above air pump delivery 
valves, This air seal he would limit to three or four inches, 
and he would not place upon an air pump, when run at high 
speed, the duty of discharging its water against a head of 
water additional to the atmospheric pressure. A separate 
pump should be provided. Nor does he express much 
approval of the modern idea of using two so-called air 
pumps—one to pump air, the other to pump water only. 
He secures a good vacuum by allowing the collected con- 
densed steam to accumulate in the bottom of the con- 
denser, to be cooled by the lower tubes which are then 
immersed. By this means he reduces the temperature con- 
siderably, and largely augments the vacuum—as much 
as 4 in. to } in. Daring the experiments the chief difficulty 
appears to have been to keep joints air-tight. A condenser 
ig illustrated, in which the tubes of the upper bank in a 
double-pass horizontal tubular condenser are more widely 
spaced than the tubes of the lower bank. By this means 
the steam which srikes first on the upper bank of tub:s is 
afforded a more free entry between the tubes. It is well 
known that many makers of surface condensers omit 
two or three lines of tubes, so as to leave wide gaps for the 
steam to find its way well down among tue tubes. This 
omission is equivalent to a lengthening of the tube wall, and 
allows steam, once having penetrated among the tubes, to 
travel laterally between them. Mr. Allen’s paper contains 
numerous records of tests which afford information on the 
effect of variation of temperatures and water circulation. 
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ON TECHNICAL JOURNALISM. 


At a meeting of the Americana Trade Press Association at 
the Hardware Club, New York City, on February 17th, Mr. 
Arthur Warren, manager of public:ty for the Allis-Ch slmers 
Co., delivered an interesting address entitled “A Plain Talk 
on Trade Journals.” The Street Railay Journal, in giving 
an abstract of the address, states that Mr. Warren is not only 
well versed in the subject discussed, but has established a 
high record himself as a successful newspaper editor, corre- 
spondent and contributor. He not only considered the 
technical and trade journal from many standpoints, but out- 
lined the duties of a manager of publicity for a largecompany 
and the general principles of advertising. He did not hesitate 
to say that there were too many trade papers in the field, 
and teo many special issues. It is constant, systematic 
advertising, n »t spasmodic, that brings results. 

Mr. Warren pointed out the esseatial differences between 
advertising a soap or a breakfast food, and pushing the 
sales, by advertising, of reciproc iting engines, steam turbines, 
dynamoz, motors, transformers, converters, and con- 
trollers. The advertiser of the corset and the pill appeals 
to the world in the balk, and to an unsophisticated audience. 
The industrial advertiser did not enjoy this advantage, but 
address:d his claims to an audience that was trained and 
experienced, and technically educated along the lines of the 
apparatus brought forward; and quite as likely to kaow 
as much about the wares advocated as the man advocating 
them. ‘These facts made a remarkable differentiation, and 
constituted part of the problem of trade journal advertising. 
The technical Press was none the less an educator, and Mr. 
Warren remarked that the editors.of the technical and trade 
papers in America “ yield as a body no; an inch or an ell in 
ability and influence and character to any body of pro- 
fessional men in any part of the world. They make your 
papers powerful and respected. Publishers, as well as other 
leaders of enterprise, civil, religious, military, are known by 
their lieutenants, by the company they keep. If it were not 
for your editors your advertisers would b2 fewer. The 
theory is that advertisers advertise in papers that men wish 
to read.” As to elemental principles in the treatment of 
advertising, Mr. Warren contended that there should be 
absolutely no cutting of rates; that advertising business 
should not be handled through agencies, and that every 
advertiser should buy and handle his own advertising space, 
design his own advertisements and realise that a publicity 
department was as much a necessity as a drafting room ora 
foundry. 

This brought Mr. Warren to the question of circulation. 
He said that circulation had been regarded as “one of the 
dim gods that men cherish in silence, but the time had come 
when the veil of the temple must be rent.” He then 
described in detail the canvass that he had recently made of 
papers in which his concern advertised, reyuesting definite 
and specific information as to the figures of circulation. On 
the whole, the results were gratifying, although there had 
been instances of undue reticence. He was glad to note 
the fact that in the month of January three New York 
publishers of trade and technical journals—members of the 
association—were to be found publishing in seven of their 
journals statements of circulation. He thought that these 
figures might be carried one-point further, namely, in 
making a distinction between copies printed and copies paid 
for. Their example, at any rate, was one which no publisher 
of good standing could afford to ignore, and the next step 
was one which he believed all members of that representative 
body could afford to make. 

Mr. Warren brought a most admirable, interesting, and 
suggestive address to a close by discussing the reading matter 
contained in technical papers, approving the development of 
the news feature:, and pointing out ways in which even the 
ordinary descriptive artic!e of a new appliance could be made 
instructive. It was impossible that the engineers of any 


great concern could write all the articles demanded of them, 
as they would then do little else, and he suggested, as an 
alternative, that the editors themselves, or members of the 
editorial staff, should be ullowe? to circulate more freely 
through the shops and factories, making observations at firat 
hand and acquainting themselves, for the benefit of their 
Some papers were con- 


readers, with what was going on. 
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servative in this and other respects, but he did not believe 
that the technical Press had yet developed the field of 
information. 


There should be, and there can be, a closer touch between 
the papers and the manufacturers. And that closer touch 
can be obtained without the loss of any independence on the 
part of the Press. The papers that are not independent, 
the papers. that are partisan and that curry favour, are the 
papers we don’t want. The manufacturing concerns are sources 
of news. You want technical news, and perhaps other kinds of 
news. But very often, especially in regard to large undertakings, 
you do not get the information until it has lost its news value. 
There are reasons for that. Perhaps they will never be entirely 
overcome, because the manufacturer has not only to guard his 
own interests, but he has to guard the interest of his customer. 
When large investments are at stake, the persons who are paying the 
money have the privilege of keeping their own counsel. You, as 
business men, can understand that clearly enougb. And again, 
when the manufacturer is producing a new invention, he prefers 
silence until he has protected himself by patents, completed his 
tests, and perhaps made a successful installation or two. 








POLYPHASE METERS. 
[CONTRIBUTED. | 


As nowadays the accurate measurement of energy in poly- 
phase circuits is a matter of great and increasing importance 
in this country, it may serve some useful purpose to give a 
short statement of the theory underlying those instruments 
which are designed and constructed to show by one single 
observation the true amount of power developed in such 
circuits. In this short article, it is proposed to deal only 
with watt-hour-meters, though the general principles are the 
fame as those underlying the design of watt indicators. 

It is, of course, well known that the true value of the 
power in a polyphase circuit can be ascertained from simul- 
taneous observations made on two or more single-phase 
meters, the disadvantage of such methods being that the 
possible error is the sum of the possible errors of the several 
meters in use, to which may have to be added a further error 
due to the fact that the observations are not made quite 
simultaneously. This being the case, it is obvious that, 
other things being equal, an instrument which gives the true 
value of the power by one observation only is the best. 

As far back as 1891, Dr. Aron, realising the great advan- 
tages that would follow the use of such polyphase meters, 
took out patents in Germany, Great Britain and elsewhere, 
in which he gave very fully the theory underlying them,and 
also very fully described how the same principles could be 
applied to various types of meters so as to produce practical 
working instruments. It is from the patent referred to, and 
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also from articles which appeared in the Electrotechnische 
Zeitschrift in 1892 and 1901, that the substance of this 
article is taken. 

The earliest Aron meters were designed to agree with the 
following formula :— 


P =} {6q (ta — to) + eg (% — &e) + @, (ic — ta)} s+» (1) 
n which iq, i,'and 7, represent’ the currents in three maine, 


and ¢, ég ¢., represent the potential differences between them 


at any instant. 

They contained, as is obviously necessary from the shape 
of the formula, six separate solenoids energised by the 
current, and three volt coils which were connected across 
the mains, and so arranged in the instrument as to be affected 
by the respective current coils in agreement with the formula 
given above. The instrument, however, was very compli- 
cated, and was not used to any great extent, as a much 
simpler way of obtaining the result was subsequently 
arrived at. 

Fig. 1 shows diagrammatically a three-phase generator 
supplying a mesh-connected system. In this diagram a, b, ¢ 
represent the currents used in the three sides of the system, 
and A, B, © indicate the currents being supplied to the 
system through the three mains; the potential difference 
per phase, that is, between the leads a, B, C, is represented by 
the letters a, 8, y, which being the case, the power being 
developed at any instant is :— . 

P=da + bp +ty . - . « (2) 

In a system such as is shown in fig. 1, the following 

relations will hold good :— 


a+Pp+y=0 
c-—b=A4 
a—c=B 


and from these four formule is obtained the simple relation 
that— 
PmaB—fa .-. « « (8) 
This formula being correct for any instant of time, the 


‘ integral over any stated period will give the true value of 


the energy developed in the system during that period. 
Fig. 2 shows diagrammatically how this formula is applied 
in practice to Dr. Aron’s well-known clock meter, the 
lettering corresponding with that in fig. 1, in addition to 
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which R, and R, represent the main current coils, 8 and « 
indicating the coils fixed to the pendulums. It can be seen 
from the diagram that the conditions of the formula are 
exactly fulfilled. Over 50 meters constructed on this 
principle were used as long ago as November, 1891, the first 
meters being installed at the Lauffen-Heilbronn power 
station. 

In his British Patent No. 21,854 of 1891, Dr. Aron 
shows how the same principle may te applied in the case of 
motor and other types of meters. He alsoshowsa mechanical 
means of combining the readings of two separate meters, the 
mechanism employed being the same as the differential gear, 
which is used in all his clock meters to give an indication on 
one set of dials of the difference in speed between two moving 
systems. 

The further development of polyphase working brought 
with it other systems of connections than that already dealt 
with ; in many central stations three-phase systems with 
four conductors were installed, so that the conditions for 
which the meters already described were designed no longer 
existed. These conditions were that the algebraical sum of 
the currents in the three branches should be equal to nothing, 
or A+B+Cc=0. 








Fig. 2. 
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Fig. 3 shows diagrammatically a three-phase circuit with 
combined star and mesh connections and a fourth conductor. 
The letters in the diagram signify :— 

i, 42) 4s, the currents in the mesh ; 

E,, Eo, E,, Voltages across the corners of the mesh ; 

a, b, ¢, the currents in the star connection inside the mesh ; 

C1) ay &s, the voltages between the middle point and the 
corners of the mesh ; 

A, B, ©, D, the currents in the supply mains and the fourth 
‘onductor respectively. 





Fic 3. 


The whole power, Pp, developed in such a circuit is— 
P=i,E, + iF, + 7, B, +ae+ b6e,+ 8, . .(4) 


Iso k=, —@. Ati—a—-t,=0. 
E, = & — @,. b+ 1, — i, = B. 
E, =o — Ge C + 4— ty = ¢. 
By substituting these valaes in (4) and simplifying, it can 
be shown that— 
PAG + Bly + CO. eee eee (5) 


This result is identical with that obtained when considering 
the plain mesh connection or the star arrangement with three 


conductors only. It has been shown, however, that 
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this relation is equally true for the combined star and mesh- 
connected circuit with a fonrth wire, whether the load in the 
various branches is balanced or not. 
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By substituting in (5) values obtained from the equa- 
tion— 
ep +a + ¢, = 0, 
we obtain the following formula for the power being 
developed in the circuit at any instant— 
pP=(aA—C)e, + (B—C)e..... (6) 
This last can also be written— 
P=Ae, + Be, —C(@ + &)... -(7) 
These formulz lend themselves readily to the construction 
of meters of the clockwork type. If we consider a circuit 









such as is shown diagrammatically in fig. 4, the arrangement 
of the meter will be in accordance with fig. 5, from which 
it can be seen that there are three main coils carrying the 
currents of the three conductors A, B and ©, and that swing- 
ing directly above the spaces between these coils, are two 
pendulums carrying shunt coils, the one under the influence 
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of the c oils Aaud c being energised by the potential differ- 
ence ¢,, while that under the influence of B and ¢ is con- 
nected to the potential difference ¢,. The coil c will, as 
can easily be seen, affect both pendulums. 

Magnetically, the two shunt coils are connected up each 
in a sense opposite to the other, the coils a ands both in 
the same sense, while the coil c, which affects both shunt 
coils, is connected in a sense opposite to A and B. Very 
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little consideration will show that such an arrangement 
agrees with the formule given above. : ; 

In many cases it may be diffieult, owing to considerations 
of space, so to arrange the three current coils that they affect 
the pendulums equally, as is required by the conditions of 
the formule. In such cases, it is much better to be able to 
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place the middle coil at a greater distance from the pen- 
dulums, as shown diagrammatically in fig. 6, when the con- 
nections of the meter will be different, the middle coil now 
carrying the currents in the fourth conductor, D. 

That a meter so arranged will give correctly the energy 
in a three-phase circuit with four conductcrs is shown as 
follows :— 

Referring bick to our original diagram (fig. 3), it can be 
shown that— 


P=AF,—BE — 2 (EF, — F,)... (8) 
The first part of this equation is identical with that repre- 
senting the whole power in a three-phase circuit with three 


: (KE, — E,) representing the 
effect of the out-of-balance current carried by the fourth 
conductor p. 

The reason for placing the third coil carrying the cur- 
rent Data greater distance from the pendulums is now 
obvious, as the effect of this coil must be so adjusted as to 
represent only one-third of the current strength in b. 

It must be borne in mind that in the construction of any 
of these meters, each of the main current coils must be 
adjusted separately to give its requisite effect on the shunt 
coils, in accordance with the conditions of the equation. 
Fig. 7 shows one of the meters complete. 


conductors only, the term 








THE CONVERSION OF A TELEPHONE 
EXCHANGE FROM THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


By B 8. COHEN. 


(Concluded from page 376.) 


Wr must now consider the work to be carried ont by the 
instrument fitting department. As a temporary measure, 
in order to enable the existing instruments to work with 
both the old and new systems, a condenser of 2 mfd. 
capacity is inserted in series with the subscriber’s bell, so 
that when the telephone is in the normal position the bell 








magnet, the hearing will be faint. When the instrument 
fitter is inserting the condensers, he tests for this with the 
testing clerk at the exchange, who puts. current in the 
proper direction on the line. 

Condensers are also inserted in series with all bells or 
indicators in connection with switching apparatus cf any 
description fitted at the subscribers’ offices.- The instruments 
are now capable of working on both the old and new systems, 
and after the change-over has taken place they can be 
replaced by new central battery instruments. The methods 
of working a number of extension and exchange lives on the 
central battery system at a subscriber's office are many and 
varied, in order to give the facilities for secrecy and inter- 
communization which are demanded in this country. 
Special leads are run from the central exchange to the 
subscribers’ branch switchboards, to supply the power 
necessary for both speaking and signalling between the 
extensions, private lines, &c. 

Whilst the conversion of the system is in progress, the 
lines are repeatedly tested from the new exchange as they 
are connected up to the main frame. With the voltmeter 
method of testing adopted, this work is carried out with 
ease and rapidity, and the test clerk can in a few seconds 
determine the insulation and copper resistance of any line. 

A maximum copper and minimum insulation resistance 
is fixed for both subscribers’ and junction lines, and thie 
exchange relays are adjusted in order to operate through the 
maximum copper resistance with a sufficient factor of safety 
and to release with a resistance well below the minimum 
insulation resistance. When adjusting the relays, the 
miximum working current is also passed through them in 
order to allow for the effects of residual magnetism. The 
traffic department has to furnish lists showiog how the sub. 
ecribers’ and junction lines are to be distributed on the 
switchboard. This is obtained from the records of calls per 
individual subscriber and calls per operator’s position in the 
old exchange. A curve should be plotted showing the calls 
per operator’s position per busiest hour, and an average line 
drawn with maximum and minimum lines at 10 per cent. 
above and below this respectively. The distributing lists 
are then s9 arranged that the load curve lies between the 
10 per cent. Jimits. I g. 7 shows a portion of such a load 
curve before the distribution, but with the 10 per cent. 
maximum and minimam drawn. 
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Fig. 7.—Loap Curve BEFORE DisteisuTion, SHOWING 10 PER CENT. TARGET. 


and condenser are across the loop. In most cases the con- 
densers can be fitted in the battery boxes. No other 
modification is necessary in the circuits of the instruments, 
but as the receiver and secondary of the induction coil 
will close the Joop during conversation, the former must be 
so arranged that the current from the central battery will 
produce a magnetic field in the same direction as that of 
the permanent magnet. If the receiver is connected up 
in such a manner that the field set up by the current 
from the central battery opposes that of the permanent 





Fig. 8 shows a portion of a load curve at Holborn 
exchange, and in addition the discharge curve for the same 
period taken from the recording ammeter. The calls are 
recorded every balf-hour, and this probably accounts for the 
apparent lag between the two curves, 

The exchange instrument modifications and outside system 
having been completed, the change-over can take place 
immediately after a complete test of the whole system has 
been carried out. 

Owing to the large number and complex nature of the 
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circuits and the amount of apparatus, considerable time must 
be allowed for the final testing in a large exchange. 

First comes the testing of the multiple jacks. In the 
new London Wall Exchange of the National Co., which has 
just been opened, there are a total of 681,500 jacks con- 
nected with the subscribers and outgoing junctions; each of 
these jacks is provided with three connections, the two lines 
and the engaged test, and each jack must be tested for discon- 
nection, reversal of the three wires on the one jack or trans- 
position with the wires on another jack, and for contact. 
Test boxes are generally provided for this purpose, fitted 
with plags and cords which can be inserted in the corre- 
sponding jacks at’ any part of the multiple, and relays and 
lamps so arranged that reversals, contacts, &c., will be indi- 
cated by lamps glowing. In order to obviate the liability 
to personal error in this test, and to increase the speed of 
test, an automatic arrangement provided with a form of 
Morse inker has been used, 
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The testing of the various circuits and the relays in con- 
junction with them is carried out by means of test sets 
ejuipped with relays, lamps and resistance coils arranged to 
allow the maximum and minimum currents to flow throngh 
the circuits under test. 

The tests of the charging and ringing macbines, besides 
including the usual tests for efficiency, temperature-rise, 
&e., include a test for disturbances set up by the commu- 
tation, the charging machines having to take a varying 
exchange load direct without the cells in circuit, and with- 
out the introduction of any serious disturbances on the 
lines, 

The internal resistance of the battery is also taken and a 
test for cross talk made. Besides these tests, a proportion 
of the deliveries of all apparatus, such as plugs and jacks, 
relays, heat coils, fases, lamps and keys are tested, both 
mechanically and electrically, in the test rooms at the head- 
quarters of the telephone company to whom the exchange 
belongs, and the remainder of the apparatus examined and 
passed by the clerk of the works, who is stationed at the 
exchange which is under construction, before it is allowed 
to be fitted up. 

When all the faults discovered during the testing are 
rectified, a certificate of completion can be signed by the 
engineers responsible for the various branches of the work. 

The change-over can now take place. This is usually 
carried out at the week end. ‘To consider an actual case, it 
is assumed that the looping-in system has been adopted (see 





fig. 6), and that the time for changing over, say 4 o'clock 
Saturday afternoon, has arrived. 

Men are stationed at the old exchange test board by the 
temporary jacks ©, in order to pull out the wooden pegs, and 
others at the ordinary test jacks with a supply of wocden 
pegs to insert in them and thus disconnect the old exchange. 

At the new exchange, arrangement has been made to cut 
off the temporary cross-connections, and the heat coils have 
already been inserted in the arresters (these completing the 
connection between the inside‘and outside lines). Previous 
to this, however, the covers have been removed from the 
working line and cut-off relays and slips of thin insulating 
material inserted between the contacts of the cut-cff relays. 
By this means the live apparatus is kept disconnected from 
the lines until the first insertion of the plugs into the jacks, 
when the actuation of the cut-off relays releases the insulat- 
ing slips, which fall to the floor. 

All the operators are in attendance, the majority at their 
positions in the new exchange, only sufficient being left at 
the old exchange to take the normal Saturday afternoon load, 
which is generally small. The operators in attendance at 
the new exchange will not find their surroundings entirely 
novel, as they have spent some time, in detachments of two 
or three, at the new board, familiarising themselves with 
the multiple and the location of the various junction lines, 
order wire keys, &c., under the guidance of a senior operator 
or instructress from an operating school, if such exists. The 
actual change-over takes a surprisingly short time, even in a 
large exchange. 

It is customary to provide the operators attending at the 
new exchange with lists of numbers which can generally be 
obtained during the slack time, such as hospitals, fire and 
police stations, and other public institutions, also doctors. 
These lines can be tried directly the change-over takes place, 
and the remaining lines on the first normal day. 

I must express my indebtedness to the National Telephone 
Co., Ltd, for much of the information embodied in this 
article. 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Localisation of Faults on Cables. 


There is one point I should like to draw your attention to 
in “ Contributed’s ” article on “ Localisation of Faults.” 

In his first example, having measured the resistance of the 
faulty cable from each end to the fault, the figures being 
‘793 ohm and ‘08 ohm respectively, and the length 

1.000 x °08 

1,000 ft., he works out the result thus— ~~ oe = 
elo 
,000 x *08 
“793 + °08 
making the considerable error of 85 ft. This evidently is 
not a “slip,” but an error in method, as he repeats the same 
mistake in his other example. 


100 ft. Surely this should be— : = 91°5 ft., 


Fault-Finder, 





Rotary Converters. 


Transformers supplying current to rotary converters are 
usually connected in mesh, so that in the event of a fault 
occurring on any one of the transformers, it may be switched 
out and the machine run on the remaining two until the 
necessary repairs have been carried out. If, however, there 
is more than one transformer on each phase, as in the case 
mentioned by Balderstone, it is obvious that any one may 
be switched out, no matter in what fasbion they are con- 
nected. ‘There is but little doubt that the statement—trans- 
formers supplying current to rotary converters which are 
never parallel on the three-phase side—applies simply to this 
one case, namely, when the secondaries are entirely inde- 
pendent from the secondaries of transformers belonging to 


other machines, ‘ 
E. Austin. 


London, W., March 7th, 1905. 













































THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,424, Manow 10, 1905, 








A.C vy. D.C. 


It is doubtless a great advantage for every man to believe 
that the particular system of generation and distribution of 
electricity with which he is connected is absolutely the best. 
But, speakiag as one who has had both p.c. and a.c. 
experience, and who is now on three-phase work, I think 
that Mr. W. Talboys Wheeler is rather over-rating the 
extraordinary amount of difficulty an ac. system presents, 
also the immense amount of ability that is required to 
surmount its inherent cussedness. 

Extraordinary as it may seem, on some supply systems the 
volts have actually to be kept near the declared pressure, 
and it is not necessary, on most pC. supplies, for the mains 
assistant to go round to new consumers with a voltmeter 
before declaring the pressure the consumer has to be supplied 
at, as is commonly reported to be the custom on some single- 
phase A Cc. systems, as doubtless Mr. Wheeler knows. 

When I was a poor little pc man, I used to have some of 
the great respect for the n.T. Ac. man, which Mr. Wheeler 
evidently thinks is due to him ; but it has been modified to 
such an extent that it no longer exists. 

A more ridiculously simple system of supply than the 
single-phase A.C. one, with the outer earthed and a two-wire 
distribution, it would be difficult to imagine. 

The synchronising, which frightens most D.c. men before 
they know how to do it, is, after all, only a fairly easy 
gymnastic performance quickly picked up, though, doubtless, 
Ferranti coreless machines are harder to get in satisfactorily 
than ordinary three-phase generators. 

Rectifiers are not nearly such awful instruments as they 
seem to an unsophisticated pc. man when he first makes 
their acquaintance. 

Of course an A.c. man is better than a D.c. maninan AC, 
capacity, but a p.c. man would be far less liable to make a 
hash of an A.C. job, than an A.c. man to do go on a D.C. job ; 
p.c, men have a wholesome respect for H.T. work, but A.c. 
men are likely to under-rate the damage which a pc. low- 
tension supply will do if it gets the chance. 

I almost might sign myself to this letter as re-converted 
direct-currentite. 

Balderstone, A.I.E.E. 





The absurdity of Mr. Wheeler’s contention, that a purely 
A.C, man is competent to run any D.C. station, is patent to all 
men of any experience of pc. work. For my own part I must 
say that from the way modern alternating current systems 
are laid out for operation they are certainly simpler than 
any three-wire D.C. system ; this stands good for both single 
and polyphase stations. 

When Mr. Wheeler attains the dignity of a chief engineer, 
his tendency will not lead him to place purely a.c. men in 
charge of D.C. stations, unless he sleeps on the premises, and 
I should strongly advise him to have his rooms as far away 
from the plant as possible, for if a fire occurred and his 
apartments were included in the station buildings, his faith 
in the purely a co. man would be rudely shaken by the latter’s 
advent in a D.C. three-wire station, and by the inevitable 
“flare-up,” which would also cause him personal incon- 
venience. 

Then, again, as for A.C. experience being the higher grade 
of the two, may I suggest that the reason for tbis is, that 
the largest s'ations are worked on th» a.c. principle (chiefly 
for transmission and other obvious purpores), and as the aims of 
station assistants are in the direction of large undertakings, 
apparently the qualities have become confused with the 
quantities in this case. 

T. B.C. 

Stalybridge. 





Permit me to pen a few words in opposition to Mr. 
Wheeler’s views on the Ac. versus pc. problem. Mr. 
Wheeler asserts that the ac. is the higher grade. Un- 
doubtedly this is so if grade = E.M.F. Then, grade 
= E.M.F. = truth on the ac. side. But battery, boosters, 
balancers, &c., which are plus on the p.c. side, -tend to 
form complications and restore the grade of the latter. 

Having constructed several large stations on both systems 
I would | ke Mr. Wheeler to note that I, along with others’ 
prefer an A.c. plant for an easy job, What is there in ap, 








A.C. station beyond the machines and exciters? Switchgear 
is practically an absentee beyond massive protection for 
switches and fuses, such as exist (not forgetting the rubber 
gloves which help to adorn an A.C. board). The noble art 
of synchronising (a glorious word for a.c. men) is fully 
compensated for in p.c. work by the unassuming “ parallel- 
ing.” Granted the a.c. man has no battery as a peak load 
assistant, consequently no trouble to charge it. 

The words “ three-phase 30,000 ” volts have undoubtedly a 
disastrous effect on the nerves of some weak-minded p:c. 
assistants, but, in my mind, if they are conversant with their 
own plant they need never be afraid of an alternating system, 
only their motto ought to be “ Please keep off the brass.” 


J. E. ( io 





Conduit v. Casing. 


Mr. Lackie’s interesting paper on earthing, an abstract of 
which appears in your issue of 17th ult., incidentally throws 
a strong sidelight on the “ Conduit v. Wood-casing ” con- 
troversy. He mentions that out of the 33 electrical fires 
reported to the Glasgow Corporation during the past three 
years, 15 were directly due to defects in the metal conduit 
system. Of the remaining 18, some were apparently due to 
the same cause, some to defective fittings, &c., and two only 
to wood-casing, yer se. When consumers and fire insurance 
people realise a few interesting facts like these, their cry will 
be (in Yorkshire, anyhow) :—“ Steel conduit be doomed !” 


Megohms. 


A Chief’s Complaint. 


In view of the many complaints which appear in the 
Press from time to time, as to the undigaified treatment of 
municipal engineers at the hands of Committees, &c., | 
think it is quite time the Municipal Electrical Association 
should form a Union in connection with their Association, 
to protect not only the chief engineers but all assistant 
engineers. By this means, I think, the conditions of 
assistants would be improved, and they could then 
demand at least a living wage, while such an undignified 
request as forms the subject of ‘ Chief Engineer’s ” 
complaint would be so strongly resented by this body, that 
the offending Committee or Council would at once withdraw 
the cause of the complaint, or else the Union would have 
the town boycotted by all its members. 

Another Chief. 

March 4th, 1905. 





On Dumping. 


Your correspondent, Mr. Arnold Maude, appears to 
imagine that he has solved the fiscal problem when he 
makes the startling discovery thit an all round protective 
duty tends to decrease the purchasing power of money. 

The blandness of the statement clearly shows that he is « 
novice, pure and simple, as far as economies are concerned. 
He would be well advised if, in the future, he kept all such 
discoveries to himself, and practised approaching the subject 
not from the standpoint of a demonstrator but as a student. 
If he desires to retard the fiscal reformation as a disciple of 
the “ unambiguous,” the most effective way of doing this is 
to say nothing at allabout it, as discussion simply accentuates 
investigation, which in turn d ffuses facts and truths and 
discards theories, leaving the investigator in a frame ©! 
mind which cannot be affected by the recital of cob-webbed 
ideas and old-world platitudes. 

Mr. Maude might, however, find a clear path out of his 
difficulties if he tried to find out why all the Protectionist 
countries are so anxious that Britain should not alter its 
tariff arrangements, why so much land is being put out of 
cultivation in this country, and why one person in every 
40 in Free-Trade Britain is a pauper, when the proportion 
in France and the United States is 1 in 260 and 1 in 250 
respectively. 

Veritas Vincit. 





[Lucan Query.—No Name. If “ Pledger ” who sends 
us a legal query will forward his name and address, his 
query will be answered.—Ebs. E.R. ] 
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A South African Experience. 


I am enclosing two photos which I think may interest 
your readers, and which go well to illustrate the saying “ it 
is always the unexpected which happens.” 

The smaller photo shows a carbon brush belonging to a 
15-H.P. 400-volt D.c. motor, which drives, by belt, part of 
the shafting in the Natal Mercury Printing Works, here in 
Durban. 

One night last week the motor, which had been running 
perfectly satisfactorily for some time, started sparking very 


a 





Frenck Nat in Carson Brusu. 


badly, and, on inspection, the commutator presented an 
appearance as shown in the large photo. 

On removing the brushes I found that ore of them had, 
what looked like a piece of copper sticking to it, which had 
cut the commutator badly. 

On placing a fresh brush in thé machine it was possible 
to start up again, and the machice ran for nearly a wek, 
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day and night. When tLe commutator was turned up it 
was found necessary to turn off nearly 3 in., so as to remove 
the groove. On cutting open the brush I discovered 
the trouble was due to a “2 in. French nail,” which was 
buried in the carbon and had only becc me visible on account 
of the brush wearing down till the head came in contact 
with the commutator. The head of the nail had become 
plated with copper all over, owing to the heat, no doubt. 





The machine and brushes are examined every day and 
nothing was wrong then. The copper turnings were 
scattered all round the motor, showing how quickly the 
damage had been done. 

I should be obliged if any of your readers could quote any 
similiar experience, as, if so, it will be necessary in ordering 
brushes to state that they must be free from all nails or 


other foreign substances, 
Henry D. Waldram. 
Manager, Heywood § Co, 
Electrical Engineers. 
Durban, South Africa, 
February 7th, 1905. 





Electricity v. Gas. 


Being a regular reader of your paper [ was much sur- 
prised by the article in last week’s issue headed “ The 
Lighting of Buildings, &c., by Electricity and Incandescent 
Gas.” How any men in their right minds can compare 
gas lighting to electric lighting is, and always has been, a 
mystery to me. The lighting of town streets by incan- 
descent gas is a miserable failure, and strong winds play 
havoc with the mantles. 

Most of the streets of this city are lighted in this way, 
and at night (when the shops are closed) present a very 
gloomy appearance, Returning here the other evening from 
Leeds (which as you know is brilliantly lighted by arcs on 
every trolley standard), I was struck with the dismal and 
ghastly light in the streets illuminated by incandescent gas. 

William Hugill. 

Bradford, March 2nd, 1905. 

[It is quite true, as our correspondent (who is a wool 
broker, and therefore quite unbiassed), remarks that the light- 
ing of Bradford is a disgrace to that great industrial centre, 
while the lighting of Leeds is excellent. We speak from 
personal knowledge.—Ens, E.R. ] 








LEGAL. 


Tuomas v. Mackig & Co. 


TuHIs case came before tke Court of Appeal, composed of the Master 
of the Rolls and Lord Justices Mathew and Cczans-Hardy, on 
28th ult., on the defendants’ application for judgement or new 
trial in an action tried before Mr. Justice Lawrance and a common 
jary in the King’s Bench Division. 
The action was brought by the plaintiff to recover damages for 
personal injuries, owing to the alleged negligence of a servant of 
the defendants. The facts were shortly these:—The plaintiff was 
in the employment of Messrs. Mann & Crossman, the brewers of 
Mile End Road, and his duty was to attend to a lift for raisirg 
barrels of beer from the vaults into a room called the stagirg, from 
which they were loaded on to the carts for delivery to customers. 
There were two vaults, ore below the other, and the lift consisted 
of a band with prongs upon it at intervals upon which the barrels 
were placed when they were to be raised. There wasapit 3 or 4 ft.” 
deep at the bottom of the lift. The defendants, a firm of electrical 
engineers, had previously put up electric motors for working the lift 
from the upper vault, and in February, 1904, they were employed by 
Messrs, Mann & Crossman to lay the wires for working the lift from 
the lower vault, and defendants sent two of their men to lay the 
wire’, and a foreman. After the wires had been laid and the con- 
nections made on February 6th, one of the wiremen in starting the 
lift for the purpose of explaining to the plaintiff how scomething was 
to be done on an emergency, fused the wire. Oa February 8th Le 
repaired the wire and started the lift to see if it worked properly, 
when it struck the plaintiff, who was in the pit clearing out 
some rubbish. Plaintiff's case was that the lift wasstar‘ed without 
any warning. The defendants’ care was that the wireman was 
expressly directed not to touch the machinery or put the lift in 
mction, and-that he was to call the second engineer of the brewery 
when the work was finished, in order to set the machinery in motion 
for the purpose of testing the wires and connections. Defendants 
contended they were not liable on the following grounds :—(1) 
That the wireman in setting the machinery in motion wss not 
acting within the scope of his employment; (2) that even if he 
was, the defendants were not guilty of negligence, as their servant 
gave a warning shout before setting the machinery in motion ; and 
(3) that the plaintiff bad been guilty of contributory negligence. 
At the trial the jury awarded the plaintiff £80 damages, and judge- 
ment was entered accordingly. (See Erzc Rev, Nov. 18th, 1904 ) 
Hence the present application of the defendants on the ground 
that the verdict was against the weight of the evidence. 
Mr. R. J. N. Neville appeared for the appellants ; and Mr. W. M. 

Thompson and Mr. J. Be A. Johnson for the respondent on the 


appeal. 
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In the result, their Lordships allowed the appeal, holding that 
the act of the defendants’ wireman which caused the accident, was 
done outside the scope of his employment, and therefore not as the 
defendants’ servant. They accordingly allowed the appeal), and 
entered judgement for the defendants with coats. 





BEace v. WiLLiaM Gairritas & Co., Lip. 


On Friday last the hearing of this case was concluded in the King’s 
Bench Division before Mr. Justice Lawrance and a special jury, the 
action being brought by the plaintiff, a fishshop proprietor, against 
the defendants for personal injuries sustained through the alleged 
negligence of the defendante. 

The facts were these:—The plaintiff, on the night of November 
: Oth, 1903, was driving a pony and barrow along the Borough Road, 
when one of the wheels skidded along a raised tram rail temporarily 
placed in the road by the defendants, who were carrying out a 
contract with the L.C.C. for the electrification of the tiamway 
system in South London. The barrow was upset, and the plaintiff 
sustained serious injuries. The evidence was tbat the rail was put 
down temporarily to carry the trams while that particular section 
was under reconstruction ; that the bolts, clips, and fastenings of 
the rail were loose, and some of them out; that there were no 
feather-edged boards at the. place where the accident happened ; 
and that the rai) was uneven, being raised at places by the cross- 
ties about half an inch from the granite setts in the road. 

The defence was tbat the tem porary tramlines had been laid down 
after the most approved method, and that a similar process had 
been adopted all over the metropolis. 

In the recult the jury awarded the plaintiff £860 damages, and 
judgement was entered accordingly. 

Mr. Clavell Salter, K.C., and Mr. Claske Hall appeared for the 
plaintiff; and Mr. McCall, K.C., and Mr. J. D. Crawford for the 
defendante. 





Evxctric TRamWA1S CONSTRUCTION AND MainTENANCE Co., Lip 


In the Chancery Division of the High Court of Justice, on Tuesday 
last, Mr. Justice Buckley in this case had before him the petition 
of Mr. A. J. Paine for the winding up of the company. 

Mr. Noxon, KC., for the petitioner, raid that the petition had 
stocd over from an action to be tried before Mr. Justice Kehewict. 
The action Lad been tried, and the result was that the company was 
tow in voluntary liquidatior. Under these circumstancer, he 
desired to withdraw his petition, without costs. 

Counsel for the company agreed to the course proposed, and 
counsel for creditors, who app.ared in support of a winding-up 
order, said he was not in a position to say his clients would be 
prejudiced by the voluntary winding ur. 

His Lorisnip atked when the company went into voluntary 
liquidation. 

Mr. Noxton, K.C., taid immediately after the conviction of Mr. 
Lawson at the Old Bailey. 

His Lordship thtn ditmisted the petition, without costs, and 
made the same order with rm gard to a summons to stay proceedings 
and a stmmcns to expurge a paragraph from an affidavit. 





Evectric Traps £uepty Co. v. Hinps Bros. 


In the King’s Bench Court at Dublin last week, plaintiffs, a com” 
pany carrying on business in Manchester for the supply of elec” 
trical fittinge, cued defendante, who carry on business in Balfasts 
for £75, the value of electrical fittings entrusted to them as agents, 
and for damages for their detentior. Defendants’ claim a lien on 
the goods in respect of commission, for which they counterclaim. 
Mr. Andrews (instructed by Messrs. Johns, Bates & Johns), for 
plaintiffr, applied for discovery of documente. Mr. Hanna 
(instructed by Mr. George Allen) applied for a cross oider. Mr. 
Justice Boyd granted both orders. 








PARLIAMENTARY. 


Medway and Thames Canal Bill—The promoters have given 
notice of their intention not to proceed further with this Bill, 
which sought to empower the Medway and Thames Canal Co. to 
purchase the existing canal belonging to the South-Eastern Railway 
Co., and adapt it to be worked by electric traction. . 

Glasgow ‘Corporation Tramways (Consolidation) Bill.—This Bill 
which comes under the Private Legislation Procedure (Scotland) 
Act, came before the Examiner on Thursday last week, and it was 
found that Standing Orders had not been complied with. Appl.- 
cation will accordingly have to be made to thé Standing Orders 
Committee for leave to proceed with the Bill. 

Oldham and Saddleuorth District Tramways Bill.—The Chairman 
of Con:mittees cf the House of Lords has been informed that the 
opposition to this Bill has been withdrawn. 

Standing Orders.—The Examiner on Monday found \ hat Standing 
Orders had been complied with in the case cf the South Wales 
Electrical Power Distribution Bill. Oa Tue:day, the Welling- 
borough and District Tramways and Electricity Bill, and the 
Paisley District Tramways Bill, passed the Standing Orders stage. 

The Andover Lighting and Power Bill, the Shropshire and Wor- 
cestershire Electric Power Bill, and the South Wales Power Dis- 
tribution Co. Bill have been referred to a Select Committee of the 
House of Commons to be dealt with. 


Hammersmith, City and North-East London Railway Bill.—This 
Bill came bef2re the Standing Orders Committee of the House of 
Commons on Tuesday, when the promoters asked that Standing 
Orders might be dispensed with, and the Bill be allowed to proceed. 
There were several proofs of non-compliance, but the most important 
was the failure on the part of the promoters to deposit a certain 
“proportion of the proposed capital. After consideration, the Com- 
mittee decided that Standing Orders should not be dispensed with, 
and the Bill will accordingly be dropped this session. The project 
was to construct a tuhe railway from Hammersmith to the City, and 
from the City to Waltbamstow and Palmer’s Green. The line 
would have been about 20 miles in length, and the proposed capital 
of the company was £7,200,000. 

Shropshire and Worcestershire Electric Power Bill.—Oo Tuesday 
last the Court of Referees sat to consider the locus standi of the 
petitioners against a number of the Private Bills. Among the Bills 
dealt with was that of the Shropshire and Worcestershire Electric 
Power Co., the petitioners against which numbered five on the list. 
Four of them, however, were not represented, and the locus of the 
Cannock, Hednesford and District Gas Co., Ltd., was considered. 

Mr. Vesty Knox appeared for the petitioners, Hesaid that the 
promoter’s Bill was a measure which sought to confer power upon 
them to sopply electricity in competition with the petitioners. 

The CiiairMan, to Mr. Wedderburn (for the promoters): Your 
company was incorporated four years ago ? 

Mr. WeppERBURN: No, Sir; about two years only. 

The CHatrnMan: And you have not yet done very much ? 

Mr. WEppERBURN: No, I think not—like other power com- 
panier. 

Continuing, Mr. Veszy Knox cited various cases in which it was 
decided that a gas company could come in and oppose an elec- 
tric Bill, and said that the promoting company would be able to 
represent to a user that an electric motor would be cheaper than a 
gas engine. That would be competition, for the power could also 
be used for the purpose of producing light. 

Mr. WEDDERBURN said that it was the old argument, which was 
produced when the power Bills first came up. There were a 
number of authorities in the district which already competed with 
the gas company. 

The Court allowed the locus. 


In the House of Commons on Tuesday the Baker Street and 
Waterloo Railway Bill, the Charing Crosr, Euston and Hampstead 
Railway Bill, the Edgware and Hampstead Railway Bill, the Great 
Northern, Piccadilly and Brompton Railway Bill, and the London 
County Council (Tramways) Bill were each read a second time. 
The last-named is the Bill for authorising, among other things, the 
carrying of the tramlines over Westminster and Blackfriars 
Bridges aod along the Embankment. The debate will take place 
on March 23rd. 








BUSINESS NOTES. 


Automatic Point Controllers,x—We understand the! 
Messrs. 8. Dixon & Son, Ltd., have on hand a number of orders for 
the eupply of Turner's patent automatic point controller. They have 
recently installed this apparatus on the Manchester, Rotherham and 
Leicester Corporation Tramways, and are at the present time fixiny 
eight of them on the West Ham Corporation Tramways. They 
have also received a third repeat order from the Leeds Corporatiou 
Tramways for four controllers, 


Staff Dinner.—The first annual staff dinner of the 
Anchor Cable Co., Ltd., Leigh, was held in the White Horse Hotel 
on Monday evening, February 27th, Mr. R H. Harvey, the manage’, 
being in the chair, After dinner, songs were rendered by memvers 
cf the staff, an enjoyable evening beiog spent. 


Metropolitan Asylums Board.—At the meeting o! 
the Metropolitan Asylums Board on Saturday Ja:t, an order was 
received from the Local Goverament Board authorising the execu 
tion of works for the purpose of lighting Belmont Asylum by 
electricity, and also the provision «f telephones and fire alarmr, at 
a cost not to exceed £6,540. On the recommendation of the Work: 
Committee it was agreed to apply to the Local Government Board 
for sanction to the managers inviting tenders from nine selected 
firms for the installation of proposed systems of electric lighting, 
telephones and fire alarms at the Southern Hospital. The Com- 
nittee stated that at the present moment the engineer-ia-chief wa: 
not in a position to give a definite estimate of the cost of the pro 
posed works, but be anticipated that the cost would be approxi- 
mately £9,000, of which the uacerground mains alone would account 
for about £3,C0U. 


Football.—Ono Saturday last the engineering works of 
the G.E. Co., Witton, sent their football team to Lcndon to piay 
Rotertson Lamp Works, and, after a somewhat exciting game, the 
Birmingham team ran out the wioner by 5to 2. After the game, 
they were invited by the Robertson Lamp Works to a tea provided 
by the president of the Robertson Lamp Works Olub (Mr. C. 
Wilson), and after that a dance, which had been postponed from 
Wednesday was keld. Mr. Wilson, in a speech, said that it was the 
first inter-works game that had ever taken place in the history 
of the G.E, Cc., and he hoped it would not be the last. 


Coal-Handiing Plant, — Messrs, Graham, Morton 
and Co, have just secured the contract for the installa- 
tion of an eatensive boat-loadirg piant for Seaham Harbour 
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Three-Way Distributing Switchboards.—The small 
50-ampere distributing switchboard illustrated below, is supplied 
bv Messrs. Moorer, Farrell & Co., of Victoria Street, Manchester. 
The board, which is of neat design and solid construction, is fitted 
with the firm’s ‘‘ Mynshull” type knife switch—the latter having 
an exceptionally long break, and two distinct off positions. The 





5C-amp, THREE-way DistrRinuTING SwiTCHROARD. 


metal parts are of ample carrying capacity, and the arrangement of 
the leads and fuses is designed to facilitate actual operation. The 
bus-bars and contact pieces are of half-round copper giving an 
excellent finish; this type of board is specially adapted fcr crane 
and power work, and it can be built ina variety of siz2s and designs. 


Automatic Insulation Testing Device.— Referring 
to our note under this head last week, Mr. J. W. Manley writes 
pointing out that he is not the inventor of the device in question, 
though he is financially interested therein. Tne apparatus was 
invented and patented by Mr. R. J. Bott, of Tottenham, who 
retains a share in it. 


Paterson Condensation Water Purifier. — We 
recently published a brief description of the power plant installed 
at the Gibraltar Dockyards; in connection with this plant there 
were also installed, to the order of the Electric Construction Co. 
(the principal contractors), two sets of apparatus for the purification 
of the condensed water prior to its use for boiler feeding. These 
purifiers were made by the Paterson Engineering Co., Lid., of 
Amberley House, Norfolk Street, W.C., and embody their latest 
improvements, a description of which may be of interest. The 
accompanyiog illustrations show the apparatus in elevation and 
section, 

The greasy condensation water, after passing through a perforated 
bi ffl3 plate to free it from undue agitaticn, enters the measuring 
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Paterson Grease EctminaTor, FOR GipRaLTaR DooKyapps. 


float chamber of the automatic chemical supply gear, and overflows 
through the vertical discharge slit or weir, shown dotted, into the 
mixing trough below, where it mingles with the coagulent discharged 
by the taper valve in the chamber adjacent to the chemical storage tank, 
to which this chamber is connécted by a ball valve for maintaining a 
Constant head of reagent above the valve seat. The other valve 





chamber may be connected to the make-up water supply, and 
adjusted to add from 5 per ceat. to 10 per cent. make-up at this 


point. The bulk of the grease separates out on the surface of the 
water in the reaction andiprecipitating chamber, in the form of a 
thick sludge, which can be oveiflowed to waste when necessary. 
The sedimentary matter falls to the bottom, and is flushed to the 
drain periodically. The water is partially clarified before passing 
into the filter by upward straining through wood wool shavings, 
contained in the preliminary strainer. The filtering medium em- 
ployed is a specially mined quartz silver sand (almost pure silica) 
resting upon a bed of fine pea gravel. The action of the coagulent 
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SecTionaL ELEVATION OF PATERSON PURIFIER. 


is to form an exceedingly fine harmless gelatinous precipitate 
which seals up the iaterstices between the sand grains and forms an 
impervious barrier to the oily globules.- The pure water is drawn 
off uniformly from the under side of the bed through a large number 
of guo-metal strainers, screwed into the manifold pipe system 
leading to the rure water outlet duct. These strainers are fitted 
with finely perforated renewable phosphor bronze screens. An 
automatic cutlet coatroller, by throttling the outlet discharge, 
prevents the possibility of the filter being drained empty when run- 
ning on light load. To wash the filter, the current of water is 
reversed through the bed and the impurities flushed over the waste 
gutter to the drain. This cleansing is assisted by the agitation, 
aeraticn, and sterilisation obtained by forcing air through the bed 
by means of the air injectcr, Attention is required about 10 
minutes daily for re-charging the chemical storage tank, and flushing 
out the filter. In electric lighting stations during the summer 
when the load is light, the purifier may only require attention once 
a week. 


Bankruptcy Proceedings.— Under the failure of James 
T. Armstrong, electrical engineer, Moorgate Station Chambers, 
E.C., the first meeting of creditors was held on Monday, at the 
London Bankruptcy Court. Mr. E. Leadam Hough, Senior Official 
Receiver, reported that it appeared from the debtor's statements 
that he commenced business 30 years ago at Liverpool, as an engineer 
and consulting chemist. About 10 years later he removed to 
London, and for the last 11 years he had carried on the business of 
an electrical engineer at Moorgate Station Chambers. He did not 
admit insolvency, being only temporarily short of ready cash. A 
draft statement of affairs showed unsecured liabilities £4,845, and 
assets valued at £11,897, or sufficient to yield a surplus of £6,962 
after providing for payment of all the debte. The assets included 
stock of electrical fittings, lathes, forges, tools, &:, in his experi- 
mental laboratory at Hughenden; office furniture and patents; book 
debts and household furniture ; a claim against the General Inter- 
national Wireless Telephone and Telegrapn Co, Ltd. ; and shares in 
various companies. Mr. Philip J. Rutland, on behalf of the debtor, 
asked for an adjournment. He said that, if further time were 
granted, his client would be able to submit an offer to the creditors, 
who, he confidently belicve?, would be paid 20s.in the £. The 
present position was occasioned by the action « f two money-lending 
creditors, who, although now together claiming some £2,000, had 
already received almost as much a3 they had advanced. It was the 
desire of the debtor to preserve the estate with the utmost care, for 
the benefit not only of the creditorz, but of himself. Besidesa claim 
to nearly £6,000 against the General Ioternational Wireless Tele- 
phone and Telegraph Co , Ltd., the d« bior had a large holding in that 
concern a3 a shareholder, and the effect of a receiving order would 
not only be the wreck of his own chances, bat also be detrimental to 
the company. The suggestion to adjourn the meeting was at first 
















































































= 


a = green 
















1 








THE ELECTRICAL REVIEW. [Vol. 56. No. 1,424, Maron 10, 1905. 








opposed on behalf of the cash creditors, but eventually it was 
resolved to postpone the proceedings until April 13th. 

At the London Bankruptcy Court on March 3rd, before Mr. 
Registrar Brougham, the public examination of Harold Edward Parris, 
electrical supply factor, 134, Upper Thames Street, H.C , took place. 
The accounts showed gross liabilities £257, of which £215 is expected 
to rank against assets valued at £1 18s. In the course of his 
evidence, the debtor said he had traded under the style of the 
St. George’s Electrical Manufacturing Co. He commenced in 1900 
without capital at 19, -Lullington Road, Anerley, his father’s 
residence. In 1902 he opened a shop at 120, High Street, Sydenham, 
and in the following year he removed to 134, Upper Thames Street, 
where he was trading at the date of the receiving order. His 
present position was principally due to lack of capital. The 
business had been practically to execute orders obtained by adver- 
tisements in technical journals. Debtor admitted that he had been 
insolvent throughout his trading, and that he had never made any 
profit. The examination was ordered to be concluded, 


Book Notices.—7he Case for Partnership Assurance. 
By T. P. Wansbrough. London: OC. & E. Layton, 56, Farriogdon 
Street, E.C. 1s.6d.—In the preface to this pamphlet, Mr. J. V. 
Vesey Fitzgerald, K.C., remarks that each partner in a business has 
an insurable interest in the other's life, because of the loss or injury 
likely to be suffered from the premature death of either party. 
Partnership deeds frequently contain elaborate clauses relating to 
the protection of the interests of the heirs or dependents of a 
deceased partner, but Mr. Wansbrough, in the course of his exami- 
nation of the subject, declares these to be often inadequate or 
inequitable, and he eays that the only method by which the rival 
claims can be fully safeguarded, is to adopt some form or other 
of insurance. He has prepared an equitable method of appor- 
tioning the premium payments amongst the several partners 
in such a manner that if any partner refuses to maintain any policy 
in force, it is entirely his own interests which suffer. The proposed 
solution is adaptable to the most complicated cases. 

“Practical Methods of Electro-Chemistry.” By F. Mollwo 
Perkin. London: Longmans, Green &Co. 6s. ret. 

“The Marienfelde-Zossen High-Speed Electric Railway Trials.” 
By Dr. A. Gradenwitz. From the Smithsonian Report for 1903. 

“Technology Quarterly,” Decamber, 1904. Boston: Maszachusetts 
Institute of Technology. 

The Brus ExvsecrricaL ENGINgERING Co., LTpD., has sent us a 
copy of Hazell’s Annual for 1905, in strong and pleasing Brush 
binding, with gilt edges. This is a very acceptable and effective 
way of keeping the Brush Co, and its standa'd electric specialities 
constantly in mind during the current year, for //azell’s is a very 
widely used reference work. 

Street’s Newspazer Dircctory (8, Serle Street, W.C., 3s. 6d.) for 
1905, calls for little comment beyond the mere announcement that 
it has been published. A large newspaper map of England and 
Wales is given, and it is easy to find out the names and addresses 
acd afew general particulars of newspapers, magéz'nes and other 
publications appearing in London and the provinces. A selected 
list of Colonial and foreign newspapers also appears. 

From the British THomson-Hovuston Co, Ltp., we have 
received a fully-illustrated account of the electrification of the 
Metropolitan District Railway reprinted from the 7'ramway and 
Railway World 

Electrics.—Vol. I., No.1, March, 1905. The official publication of 
the South Wales Electrical Power Distribution Co., Cardiff. 2d. 


New “Twinkling Socket” for Electric Signs.— 
The Electrical Co., Ltd., 121—125, Charing Cross Road, W.C., has 
lately put on the market a special socket, designed for elec- 
tric sign work, which obviates the necessity for employing 
expensive automatic switcher, and thus reduces the first cost 
of such advertising devices. This especial socket can be fixed 
into an ordinary lampholder, and can be used for incandescent 
lamps of 10 or 16 o.P., and 110 or 220 volts. The socket is designed 
so that when the current is switched on, each lamp is cut in and out 
quickly and continuously at equal intervals. If the complete sign 
is fitted with a number of these special sockets, a most effective 
result is obtained, as the whole sign appears to be twinkling or 
flickering. 


Catalogues and Lists.—The C. W. Hunr Co., 
Staten Island, New York, has sent us a liitle booklet illus- 
trating rolling stock, &c., for light contractors and mining rail- 
ways; also a gummed sheet of engineering data for intertion 
in pocket-book. 

From Messrs. Norton & Grigory, Ltp., Castle Lanes, Bucking- 
ham Gate, 8.W., we have received a booklet dealing with thir 
drawing offices, &c. 

A pamphlet has come to hand from Putman Patents Co, Lrp., 
120, Marylebone Lane, Oxford Street, W., describing their patent 
detachable-leaf system of binding correspondence, &c. 

The ImprriaL Enaingepring Supeuius Co. Lrp., Parliament 
Mansions, Victoria Street, 8.W., have sent usa list describing joint 
boxes for distributors, &c., fuse boxer, manhole covers and frames, 
section pillars for H.L. and traction, and transformers, the manu- 
factures of Messre. David Sowden & Sone, of Shipley. The former 
firm have been appointed sole agents for Mesers. Sowden south of 
Derby. The various mains accessories detailed in the list are well 
illustrated. 

We have received from the WestmR2Nn Exxzcraic Co., of 17), Queen 
Victoria;Street, and North Woolwich, a catalogue of their‘American” 
electric railway supplies for 1905. It is bound in cloth, profusely 
illustrated, and should be of interest to all traction engineers, 





Mussss. J..8. Henry Lrp., 287—291, Old Street, B.C., have sent 
us a booklet giving a few “Press” opinions on their wooden 
electric light fittings, and mention that they are publishing an 
“Edition de Luxe” catalogue of their manufactures. It is too 
costly for indiscriminate distributioa, and they solicit inquiries for 
copies. 

A copy of a pamphlet describing the Taylor-Newbold cold-stee! 
cutting saw has come to hand from Mussrs. EH, E. Cuark & Co., 49, 
Deansgate, Manchester, who are the sole agents in this country for 
the manufacturers, the Tabor Manufacturing Co., Philadelphia, Pa. 
Messrs, Olark & Co. also call attention to an improved air li: 
system for raising water from artesian wells, a working model of 
which can be seen at their offices. 


Messas, G. Crank & Sons, Ltp, Shipley, Yorks, have sent us a 
new and well got up catalogue of their joint and disconnecting 
boxes and fittinge, feeder pillars, &c. Many of the company’s pro- 
ductions are described and illustrated, and a drawing showing the 
system for the distribution of triple-concentric mains is also 
included, The book is cloth bound. 


We have received from Musszs, Daviss, Kent & Stewart, Lrp , 
17, Berners Street, Oxford Street, W., a comprehensive catalogue 
of their electrical accessories, for lighting and bell work, fans, 
wires, &c. 

The Simeson Automatics, Lrp., 39a, South Castle Street, Liver- 
pool, have sent us leaflets dealing with their “ Duplex ” fire alarm. 
It consists of an instrument operated by expansion tubes closing an 
electrical circuit; it has a double sigaalling arrangement, one 
alarm, say, at 30° above normal summer or winter temperatures, 
suiting the case of quick fire, and a second signal acting at 120° or any 
higher desired temperature in the event of a slow smouldering fire. 
The hydraulic principle has been adopted; hollow thin tuber, each 
about 6 ft. in length, are placed under the cornice or ceiling, the 
tubes containing a sensitive liquid readily expanding with heat, the 
duplex action being carried at the end. 


Messrs. R. & J. Rankin, of Union Foundry, Manchester Street, 
Liverpool], have sent us a leaflet illustrating several of their 


. Specialities, including gear and pulley wheels, clutches, pipe 


wrenches, valve reseating machines, &c. 


The Exxcrrican Co., Lrp., 121-125, Charing Cross Road, W.C , 
have placed before us their latest Nernst lamp pamphlet, which shows 
anumter of recent productions. A new multiple type Nernst lamp, 
corsisting of three large Nernst lamps, all enclosed in one fitting, 
is illustrated, suitable for ,outdoor use; the light can be varied 
between 60 and 820 0.p. A new type, “D,” similar in appearance 
to the "B” patterr, is shown, which is suited for strcet lighting. 
Improvements have been made in the reflectors for the “ B” type 
lamp, which shed all the light in one direction. They are of a very 
neat design, and are intended for indoor use. The ‘‘ Express” 
Nernst lamp fittings and electroliers, are aleo illustrated; they 
give light immediately by means of glow lamps which are fitted 
above the Nernsts and are switched off automatically as soon as the 
filament is_ alight. 


Brush Contracts.—The Brush Electrical Engineering 
Co. has booked the following contracts:—Three 50-kw. three-phase 
transformere, ordered by Mr. C. H. Merz, for Sir W. G. Armstrong, 
Whitworth & Co.; complete steam and electrical plant for power 
house, for the Leamington and Warwick Tramways; three double- 
deck cais with radial trucks and Brush motor equipments for the 
Airdrie and Coatbridge Tramways. 


“Witton” D.C. Motors, — This type of motor 
forms a leading speciality of the General Electiic Co., Ltd, 71, 
Queen Victoria Street, E.C., who manufacture them in large 
quantities at theie Witton Wcrke, Birmingham. The machines are 
designed and built on modern lines, the parts being all standard aud 





Tue “Witron” D.C. Motor, 


strictly interchangeable. The motors can be fixed with the base 
either horizontal, vertical or overhead, the bearings being designed 
to allow for this; they are turned out in open-protected, semi- 
enclosed, enclosed-ventilated and totally enclosed types. The 
company has recently issued a comprehensive and well-illustrated 
D.C. motor catalogue, which should interest power consumers, as, in 
addition to prices, and dimensions and weights of motors, power 
data for varicus classes of machinery are appended.| 
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Porcelain Lampholder.—The Knowles patent incor- 


rodible lampholder is constructed of a single piece of porcelain 
without any joint. The plungers, which are renewable, and their 
containing tubes, are cut out of solid brass rod, accurately turned 
and bored; the upper ends being tapped to receive the adaptors or 
sweating terminals to which the conducting wires are soldered. 
The terminals consist of equare-headed brass screws, } in. diameter ; 
the heads being drilled to receive the conducting wires for soldering 





KNOWLES PORCELAIN LAMPHOLDER. 


in. The usual bayonet slots for receiving the pins on the lamp-cap are 
moulded on the inside of the lamp socket. The recess in the holder 
above the terminals forms a sealing chamber, which can be filled 
with compound, and after the lamp is inserted, the joint round the 
neck can also be made good by a lapping of asbestos yarn held in 
place by prepared tape. This holder is specially suited for use in 
chemical and similar works, battery rooms, and situations where a 
corrosive atmosphere exists, it being practically impervious to fumes 
or vapours. These lampholders can be obtained from Mr.C. E. 
Knowles, Holmdale, Glossop. 


New Petrol Dynamo.—After experiments extending 
over a@ considerable time, Messrs. Ward & Goldstone, of Datton 
Street, Manchester, have succeeded in putting on the market a new 
petrol engine and dynamo, for which many advantages are claimed. 
The engine is of a special patent type, which is quite different to 
any other; perfect steadiness of running is obtained, owing to there 
being an impulse to every revolution, not, as in most engines, to 
every two revolutions. The engine is very simple in construction, 
and mechanical troubles are reduced to a minimum by the absence 
of sliding valves. The engine and dynamo take up a remarkably 
small space, and this is a point which is much in favour of the set 
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for Colonial use, a8 it can be sbipped to the Colonies at very low 
rates. Petrol can be obtained from most wholesale ironmongers at 
9d. per gal., and at this price the cost per unit works out for petrol 
at about 2d, that is to say, the engine will work for one hour and 
light 40 8-o.P, lamps with a consumption of 2d. for petrol. The 
output of the engine is 24 H.P. It is started similarly to the engine 
of a motor-car, a turn of the shaft by a‘handle which is provided 
being usually sufficient to start the engine. At present the set is 
made up in one siz2 only, but larger sizes are in construction, and 
on these the economy of working will be still more pronounced. 
The complete set takes up a space of about 2 ft. 3 in. x 1 ft. 3 in., 
which is remarkably small for a set of this description. It works 
without any attention after being oiled, A set can be seen at the 
makers’ works running on load. 


Trade Announcenents.—We understand that the Sun- 


beam Lamp Oo., Ltd., owing to increased trade have been com- 





pelled to remove their business in London to larger premises at 
102, Charing Cross Road, W.C., where they will shortly be opening 
out an extensive showroom of their various manufactures, including 
““Reyrolle” specialities. This change will enable much larger 
— be carried. The actual date of removal will be announced 
ater. 

Regarding the recent announcements by leading cable manu- 
facturers that they are increasing their prices and adopting a second 
quality cable at a lower price, Messrs. J. Frankenburg & Sons, Ltd., 
of Salford, inform us that it is not their intention to adopt this 
policy. Their wires and cables are all first quality, being made in 
accordance with the standard adopted by the Cable Makers’ Asso- 
ciation for their best cables. As they are not issuing a new price 
list at present, the old one will remain in force until further 
notice. 

The Alliance Blectrical Co., Ltd., are removing to larger offices 
at 23, Grafton Street, London, W. We have received an illus- 
trated pamphlet from the company on “ Electric Power; its Deve- 
lopments, its Advantages and its Uses,” showing a number of 
applications to which electricity is being put. 


Dissolution and Liquidations.—The Fireproof Elec- 
tric Switchboard Co., Ltd., is winding up voluntarily with Mr. 
Thomas Lomas, 86, Egerton Street, New Brighton, as liquidator. 

A meeting of Bryan, Donkin & Co., Ltd., is to be held at Lincoln 
Works, Chesterfield, on April 3rd, to hear an account of the winding 
up. A similar meeting of Clench & Co., Ltd., is to be held at the 
same time and place. 

Messrs. G. H. Woods and R. B. Slacke (G. H. Woods, Slacke and 
Co., electrical engineers, Blackburn) have dissolved partnership. 
Mr. Woods will attend to debts. 

A meeting of the River Plate Electric Light and Traction Co. is 
to be held at 78, Coleman Street, E.C., on April 13th, to hear an 
account of the winding up from Mr. W. T. Western, liquidator. 


The “Thikflex” Cord Grip Lampholder.—lrom 
Messrs. Baxendale & Co., of Miller Street Works, Manchester, who 
are the patentees and makers, we have received a specimen of this 
ingeniously-constructed lampholder. Its most prominent and 
welcome feature is simplicity; but it is also substantially made, 
and, we should judge, well adapted for use in works and under con- 
ditions where it would be subjected to rough usage. It consists of 
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a two-part case, which, when screwed together, rigidly locks the 
interior fittings, The latter consist of a china interior in two parts, 
which lock together (enclosing the terminals, all but the lamp 
plungers) and the cord grips. The interioris of best English china, 
and the terminals are detachable to facilitate wiring. The cord 
grips do not belie their name, as when the holder is fitted up it is 
impossible to twist either the cord or the grips. As these holders 
combine with the above advantages, the further one of moderate 
price, they will doubtless find an extended use. 








LIGHTING AND POWER NOTES. 


Bath.—The Committee’s recommendation regarding 
electric light extensions and improvements has been adopted by 
the T.C. By the resolution carried, application is to be made to the 
L.G.B. for leave to borrow £7,000 for additional plant, and £3,000 
for mains extensions; also £900 for improvements in the public 
arc lighting, as suggested by the city electrical engineer, Mr. 
Teague. 


Blaydon-on-Tyne.—On 2nd inst. the U.D.C. resolved 
to apply to the B. of T. for authority to transfer its E.L. order to 
the Durham Electrical Power Distribution Co., Ltd. 


Canada,— The Maine and New Brunswick Electric 
Power Co., whose head office is at Andover, N.B., will shortly 
commence development work on its property at Aroostook Falls, 
N.B. There is a head of 75 ft., and the company’s engineer eati- 
mates that 4,000 HP. is available. Five pairs of wheels of 800 u.P. 
each pair will probably be installed. It is proposed to furnish light 
and power to the principal towns of Aroostook County, Maine, and 
to Perth and Andover in New Brunswick. 

Is has been suggested to the Toronto City Council that  com- 
mittee be appointed to consider the auvisability of installing a 
municipal plant for public lighting. The public lighting contract 
held by the Toronto Blectric Lighting Co. expires at the end of 
the present year. 

rE 









































THE ELECTRICAL REVIEW. 








[Vol. 56, No. 1,424, Manon 10, 1905. 








The Goderich (Ont.) T.C. is considering extensions to the 
electric light plant, at an expenditure estimated by the town 
engineer at $10,000. 

The St. Mary's (Ont.) T.C. has commissioned Mr. Willis Chip- 
man, C.E., of Toronto, to furnish an estimate of the cost of making 
improvements and additions to the E.L. plant. 

The Calgary (Alberta) City Council has called for tenders for the 
erection of a municipal electric lighting plant. One 225-xw. two- 
phase 2,300-volt generator, direct connected to a 300-H.P. condensing 
Corliss engine running at 150 r.p.m., is to be installed. The City 
will have to compete with a privately-owned plant, but as the 
citizens are not satisfied with the treatment they receive from the 
private company, it is expected that the municipal plant will obtain 
sufficient support to enable it to compete on a business basis with 
the present company. Mr. F. W. Thorold is the city engineer, and 
tenders will be received up to March 15th, the work to be completed 
by October 1st. The possibility of a street railway franchise being 
sought by a corporation is an extra inducement to the City to take up 
municipal trading, as the tramway franchise will be given on terms 
that will compel the use of energy from the municipality. For 
authority to expend $60,000 on the above plant, the scheme was sub- 
mitted to popular vote and carried by a very large majority. 


Colchester.—In order to encourage consumers of elec- 
tricity on the slot system to keep their lamps in good order, it has 
been decided by the E.L. and Power Committee to give new lamps 
in exchange for old after every 40 units of electricity have been 
registered on the meter. 

The T.C. has received from the L.G.B. sanction to raise a loan 
of £12,920 for E.L. purposes. The sum applied for was £16,500. 


Continental Notes.—Iraty.— Application has been 
made to the Bergamo prefectural authorities for power to erect a 
generating station and supply electrical energy to Gazzaniga. 
The water power of the River Vertova is to be utilised for the 
scheme. 

Bavakia.—The municipal authorities of Landshut have resolved 
to erect an electricity works for the town. 

Avustria.—In connection with the extension of the Grand Duke 
Frederick’s ironworks at Trzynietz, Austria, the A.E.G.-Union 
Gesellschaft, of Vienna, has secured a contract for a large electric 
power plant operated by steam turbines and intended for the 
driving of the rolling mills; it will comprise three 750-n.P. triple 
mills, and a 3,000-H.p. reversing mill. The latter will, it is stated, 
be the first to be electrically operated. 

Francy.—The district authorities at Besancon have granted the 
Gas Co. aconcession, whereby it can generate and supply electrical 
energy for lighting and power in the district. 


Crewe.—The T.C. has been recommended to lower the 
price of energy for public lighting by 3d. per unit from March 31st. 


Darlington.—The T.C. on March 2nd decided to apply 
to the L.G.B. for a loan of £2,100 for extending the generating 
plant. 


Dartmouth.—The Urban Electric Supply Co. (Messrs. 
Edmundson’s) has held an electrical exhibition at this South 
Devon port. It proved of much interest to the locality; the 
number of visitors amounted to 2,801, and the receipts totalled 
£57 15s. 6d., which sum has been handed over to the hospital. 


Dewsbury,—Application is to be made to the L.G.B. 
by the Dewsbury Corporation for sanction to borrow £10,000 for 
additional plant and cable required for the electricity undertaking. 
It is not proposed to spend the whole of this amount at once, but 
£10,000 is being asked for to avoid repeated applications. 


Dover.—On the advice of the B. of T. the T.C. has 
excluded Hougham from the order extending the area of supply 
outside the borough. 

The T.C. has appointed Mr. V. P. Martin (one of the staff at the 
works) to canvass for E.L. consumers, at a commission of 6d. per 
lamp for all over 300 obtained per month. 


Dublin.—The Blackrock U.D.C. has asked the consent 
of the Corporation to its taking a supply of electrical energy from 
the Dublin United Tramways Co. for lighting purposes until the 
Corporation is in a position to contract for such a supply. The 
U.D.C. points out that it would mean considerable expense to the 
Corporation to undertake a supply at present, that the tramway 
company can supply from its existing mains, and that the prov. 
order will be cancelled if not proceeded with shortly; but in 
spite of these good reasons, the Corporation will not assent to the 


proposal. 


Exeter,—The T.C. met in committee recently to consider 
report by the special committee appointed to investigate the manage- 
ment of the E.L. undertaking. The committee states that after 
careful inquiry, it is fully satisfied as to the competency of Mr. 
Munro as an electrical engineer, and is of opinion that the electrical 
engineer should have charge of all the works in connection with the 
undertaking, including maine, and of the electrical equipment in 
connection with the tramways, Having regard to the extent of the 
works and the growth of the undertaking, the committee is of 
opinion that this is sufficient to fully occupy the time of Mr. 
Munro, and that some other arrangement should be made, by a 
readjustment of the present staff, with regard to the supervision and 
control of what may be called the mercantile side of the under- 
taking by an officer who should be in direct communication with the 








committee. The committee recommends that the matter should be 
again referred to it in order that it may report upon the general 
question of the management of the undertaking. 


Elland.—The result of the first year’s working of the 


U.D.C. combined electricity works and destructor shows @ gross 
profit of £213, and after allowing for sinking fund charges, &c., 
there is a debit balance of £670. Only £36 has been expended on 
coal during that period, and the cost of destroying refuse, &c., 
works out at 94d. per ton. 


Farnworth.—The U.D.C. has adopted a system of free 
wiring and has decided to retail lamps at the E.L, works. 


Faversham.—The consulting engineers (Messrs. Talbot 
and Stevenson) have recommended the T.0. to provide additional 
engine power at the E.L. works at an estimated cost of £4,800, in 
order to avoid a possible failure of supply next winter. 


Felixstowe.—The U.D.C. has rescinded the resolution 
that the reduction in the price of energy from 8d. per unit to 64d. 
shall only apply to cases where the account is paid within one month 
of delivery. 


Finchley.—On the recommendation of its Electricity 
Committee and its electrical engineer, Mr. Calvert, the U.D.C. has 
resolved to apply to the L.G.B. for sanction to borrow £23,500 for 
extensions to the plant, made up as follows :—Machinery, £5,450 ; 
water supply, £2,180; buildings, £6,750; mains, £5,370; services, 
£2,200; contingencies, &c., £1,500. 


Friern Barnet.—The U.D.C. decided recently to apply 
for a further extension of its prov. order for 12 months. 

An application has been before the D.C. for some time from a 
factory owner on the south side of the districtfor permission to have 
a cable laid to his works from the Hornsey Borough mains, but 
consent had been refused. Now, however, consent has been given 
by the Council, subject to the terms of the contract meeting with 
its approval. 


Guildford.—There appears to be trouble with smoke at 
the electricity works. The Electricity Supply Co. has at times 
been served with various notices on thisscore. The engineer states 
there has been a breakdown in the mechanical stokers, and that there 
is a boiler under repair, the result being that some furnaces have 
been forced. The company has been fined £1, but a request by the 
Town Clerk that a continuant penalty up to 10s. per day be granted 
was not allowed. 


Huntingdon.—Mr. F’. J. Warden-Stevens, of Westminster, 
has been retained by the Corporation to advise regarding an electric 
lighting scheme. 


Killarney.—The U.D.C. has been informed that thie 
Killarney Electric Lighting Co.’s undertaking, recently put up for 
sale by the Chancery Court, has been purchased by Mr. V. A. Ryan, 
electrical engineer, Dublin, who, it is stated, intends to run the 
concern in future. 


Lancashire Electric Power Co.—The laying of cables 
by this company for electric light supply to Swinton and Pendle- 
bury is proceeding, the local authority having entered into an agree- 
ment for a supply in bulk from the Radcliffe generating station. 


London.—Butk Suprity.—The Westminster Gazelle 
recently published an article describing an interview with one of 
the promoters of the large power scheme for the London area. A 
representative of the Daily Chronicle has also obtained some 
information on the company’s side of the question, and it is to be 
hoped that those who read these articles will understand how such 
a scheme will affect municipal and other electric lighting under- 
takings. 

Hackngty.—The E.L, Committee of the B.C. has recom- 
mended that the present arrangements for supplying water 
to the works be supplemented. . The consulting engineer recom- 
mends the sinking of an artesian well, at a cost, including 
electrically driven pumps and an overhead storage tank, of £2,000, 
and the Committee has decided in favour of sinking the well. 
Mains extensions, estimated to cost £420, are to be carried out. 

Mertrorotiran AsyLuMs.—The Board has resolved to apply to 
the L.G.B. to be allowed to follow “the precedent advantageously 
adopted in the electric lighting of its other buildings,” and to invite 
tenders for the installation of proposed systems of electric lighting, 
telephones and fire alarms at the Southern Hospital from nine 
selected firms. The engineer-in-chief approximately estimates the 
cost of the works at £9,000. This includes £3,000 for underground 
mains. 

Maidstone.—On March 2nd a L.G.B. inquiry was held 
relative to the application of the T.C. for a loan of £6,(00 for E.L. 
purposes. The amount is made up as follows:—Coal store, £330 ; 
indicators, &c., £3,708; public lamps, £620; balancer and switch- 
board, £550; feeder cable, £550; contingencies, £97. Certain rate- 
payers offered opposition, on the ground of heavy expenses incurred 
for sewage works and tramways. 


Melton Mowbray.—The electrical exhibition (Messrs. 
Edmundson’s) held from March 1st to 4th, was an unqualified 
success. Although the population of the town is only about 7,500, 
4,784 persons visited the exhibition and evinced considerable inte- 
rest in the numerous adaptations of electricity to light, heat, power 
and therapeutics. It was not expected that the receipts would 
cover the cost of preparing the exhibition ; these, however, totalled 
£53 19s. 10d., which allowed of a cheque of £22 5s, 9d. being handed 
to the local hospital. 
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Mexico.—The electricity works of the Compagnie 
Mexicania d’Electricita in the city of Mexico was destroyed by fire 
on the 4th ult. The company undertook the public lighting, and the 
streets were consequently in darkness on the night of the outbreak. 
La Compagnie d’Electricité de San Ildefonso, however, came to the 
rescue, and by connecting up its plant to the street mains, was able 
to re-light the public lamps the following night. 


Monte Video.—A report on the result of the past year’s 
working of the municipal electric lighting department has been 
presented, and states that the revenue amounts to $129,184, as 
against $107,256 the previous year, and the expenditure $95,496, as 
against $157,777, leaving a credit balance of $33,687, against a loss 
of $50,520 the year before. Public lighting increased by 180 
incandescent and 123 arc lamps, costing for service $27,330. 
Reyenue is only received from private lighting, but the department 
aleo has to carry out the whole of the public lighting of the city.— 
Review of the River Plate. 


Peterborough.—The T.C. has applied for a loan of 
£3,400 for E.L. purposes. 


Ramsgate.—The T.C. has agreed to sell a site at White- 
hall to Edmundgon’s Electricity Corporation, Ltd., for £600, on which 
to erect a generating station. , 


South Shields,—The T.C. on March 1st, reduced the 
price of energy on the flat rate from 5d. to 4d. per unit, and on the 
maximum demand system from 2d. after the first hour’s consumption 
to 14d, per unit. 


Stockport.—A loan of £6,125 for the purchase of motors 
to be let out on hire, has been applied for by the T.C. 


Sutton Coldfield.—A loan of £8,000 for extensions of 
oe ry mains and the generating plant, has been applied for by 
the T.C. 


Torquay.—The result of the post card poll on the ques- 
tion of the proposed municipal expenditure on the E.L. under- 
taking, is 2,570 against and 417 for it. 


U.S.A.—Burrao, N.Y.—The Iroquois Electric Light 
Co. is applying for permission to enter into competition with the 
Buffalo General Electric Co., offering to pay the city 24 per cent. 
of its gross proceeds for a five years’ lease. There is much opposi- 
tion to the application. The existing charge for arc lamps is £15 
a year, and it is suggested to entain the new proposal if the Iroquois 
Co. will supply lamps at £14. 

_ New Yorx Ciry.—The proposal for the establishment of a city 
lighting plant has resulted in the presentation of a very hastily- 
prepared plan calling for the expenditure of £825,000 for supplying 
energy for street lamps and public buildings in the boroughs of 
Manbattan and the Bronx. Estimates for Brooklyn are being pre- 
pared. The proposed plant is to be of 10,000 kw. capacity, supply- 
ing 6,000 arc lamps of 450 watts, and 250,000 incandescent lamps 
of l6c.P, The items include £250,000 for the generating station, 
and £450,000 for high tension cables, transformers, switchboards, 
arc light circuits and centres of distribution. The controversy con- 
cerning the proposal is still raging. 

Mr. Ernest H. Davis, president of the National Electric 
Light Association, reviewing the report of the Committee 
on the proposed municipal plant, states that a number of 
items of cost have been omitted which should be taken into con- 
sideration, and he argues that the estimate of 515 cents per xw.- 
hour should be increased to 12°88 cents, on which basia the cost per 
public arc lamp, instead of being $7540 (£15 14s. 2d.) would be 
more than $140 (£20), the price at present charged by the New 
York Edison Co. On February 24th, the Board of Estimates passed 
= hse of £120,000 for the purchase of a site for a central 

ation. 


Wimborne.—The U.D.C. has decided not to oppose the 
application of the electrical supply company for a prov. order for 
electric lighting, the company having acceded to the Council’s 
request to lay wires below the surface of the roads or overhead, as 
the Council may think fit. ¢ 
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TRAMWAY AND RAILWAY NOTES. 


Belfast.—The Cavehill and Whitewell Tramways Co. 
has entered into an agreement with the B.E.T. Co., which provides 
for electrification and equipment by July 31st next. 

The strike of labourers employed on the Corporation tram- 
way reconstruction continues, and at the beginning of the week 
took a serious turn. 


Brooklyn, N.Y.—The Rapid Transit Co. has, in appear- 
ance, if not in fact, frankly responded to the requirements of the 


—— Railroad Commission to improve its service. The company 
1a8 ordered 200 new surface cars, 100 new elevated cars, and 50 


trucks for conveying city refuse, &c., about the borough. The total . 


Cost of these 350 cars is approximately £500,000, 


Canada,—The Charter passed by the Dominion Govern- 
pars: last Session, incorporating the Brantford and Hamilton Elec- 
tic Railway Co., has now come into effect, and grants powers to 
construct an electric railway from Brantford to Hamilton, The 








company must expend $45,000 within two years, and complete the 
line within five years. 

The Quebec Legislature will be asked to incorporate the Lon- 
gueuil Tramway Co., to build an electric railway from Montreal to 
Longueuil. 


Chicago.—The Supreme Court has ordered the Union 
Traction Co. to lower its tunnel under the Chicago River in order 


not to obstruct the navigation. The lowering is to be done at the 


cost of the company. 


Darlington.—At a meeting of the T.C. on the 2nd inst. 
a report was submitted from the Tramways and Electric Lighting 
Committee, in which it was stated that the 4d. fares showed an 
approximate loss of £4 19s. 10d. per week, and Mr. Lunn, the elec- 
trical engineer, estimated that the loss would be £3 to £5 per week. 
He also stated that to meet the increasing demand for electricity 
there would have to be extensions of the'works, and the cost, if what 
he proposed were carried out, would be from £2,000 to £3,000. It 
was reported that the estimated loss in working the trams up to 
March would be about £1,900, and the estimated loss for 1905-6 was 
£1,200, independent of the interest and liquidation of the old tram- 
way system. Councillor Wooler, chairman of the Committee, moved 
the adoption of the report, and pointed out that under the terms 
of the Light Railways Order they could not deal with a deficiency 
until it arose. He said that there bad been some criticism as to no 
allowance being made for depreciation of plant, but following the 
example of other companies, they were allowing nothing for depre- 
ciation for three years. Alderman Bartlett declared that the Cor- 
poration was being charged at a higher rate for energy than it had 
been proposed to charge the Imperial Tramway Co., and if this were 
altered it would make a difference of about £800 a year. The 
estimate for the ensuing year was based on the price of 1#d. per unit. 
The minutes were adopted. 


Derby.—The T.C. has decided to lay down electric tram- 
ways in the Kedleston Road at a cost of £14,000, to join the Pear 
Tree and Dale Road routes at a cost of £5,245, and to purchase 
four cars at a cost of £2,320. Some 380 residents in the Kedleston 
Road district presented a memorial in favour of a tramway in that 
district. It was announced that during the 30 weeks in which 
electric cars had been running, 3,419,400 passengers had been 
carried, and the receipts averaged 104d. per mile. The Tramways 
Committee had decided not to adopt motor-’buses, owing to their 
excessive first cost and high running charges, estimated at 114d. 
per mile, compared with 5'5d. to 6d. per mile for electric cars. 


Douglas.—The Tramways Committee is considering the 
advisability of obtaining motor-’buses for traffic purposes in the 
town, and has declined for the present season to adopt penny stages 
on trams. 


Dover.—The T.C. has received sanction for the following 
loans in connection with the extension of the tramways to River:— 
Construction, £15,707; electrical equipment, £2,269; cars, &c., 
£3,024. 

Leicester.—At last week’s T.C. meeting, Councillor 
Flint, in moving the adoption of the report of the Tramways Com- 
mittee, said that the total receipts during the year, including rents 
and bank interest, were £79,900, and the working expenses £47,993, 
leaving a gross profit of £31,907. They had paid in interest and 
sinking fund £18,849, leaving a net balance on the year of £13,088, 
Comparing the two years, the gross receipts in 1904 were £79,125, 
against £47,599 in 1903, showing an increase on the year of £31,126. 
The working expénses in 1904 amounted to £47,993, and in 1903 to 
£38,850, an increase of £9,143. The passengers carried in 1904 
numbered 18,394,183, against 10,813,430, an increase of 7,580,753. 
The car-miles run were 1,860,479, against 960,934. He was aware 
that their plant was very costly at present. It cost a great deal of 
money, but the increase in the interest and sinking fund to cover 
that would be much more than compensated for. Of that he had 
no shadow of doubt. He thought that that was all in favour of the 
system they had adopted in Leicester. It was urged at one time 
by members of the Council and others that they ought not to have 
gone in for the overhead system. They were advised to adopt such 
a system as that at Wolverhampton, which was on the surface- 
contact system. But the Wolverhampton tramway system was now 
on the rates. The people were, furtber than that, very much dis- 
satisfied with their system, and at the last meeting of the Wolver- 
hampton Council a resolution was submitted from the Tramways 
Committee that motor-’buses be substituted for the trams. Yet 
when the Committee visited Wolverhampton, the Wolverhampton 
Council had such faith in their cars that they were told that 
Leicester would certainly adopt the surface-contact system, Coun- 
cillor Flint proceeded to read what Mr. Clifton Robinson said 
about motor-’buses. As to the balance of £13,000, the Committee 
had decided that that amount should be appropriated to a reserve 
fund and that that fund should be for the purposes of maintenance, 
renewals and repairs. If they put it to a depreciation fund they 
would lose control over it. After a lengthy discussion the report was 
adopted. 


Live Rail Accidents—In the House of Commons 
recently, Mr. Gerald Balfour, in reply to a question, said that on 
the Lancashire and Yorkshire and North-Eastern Railways nine 
fatal and 22 non-fatal accidents had occurred through contact with 
the electrically-charged rail, including eight fatal and eight non- 
fatal accidents to trespassers, and on: fatal and 11 non-fatal 
fatal accidents to railway servants. No accidents from contact with 
the rail in question had been reported to the B. of T. on any of the 
other lines which had recently been equipped for the use of elec- 
trical power in place of steam, and no such fatal accident had, it 
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was believed, occurred on any of the tube railways. The number of 
non-fatal accidents of this description on tube railways, some of 
which had been opened now for a considerable period, could not be 
given, as no separate record of such accidents bad been kept, but 
the number, if any, must be very small. Recommendations a3 to 
the steps to be taken to prevent the occurrence of accidents of this 
character had been made from time to time to the railway com- 
panies, and had been adopted by them. The matter was one that 
received unremitting consideration from the inspecting officers of 
the department in the execution of their duties. 


London.—At a meeting of the L.C.C. on Tuesday, the 
Highways Committee presented a report relating to accommodation 
for the repair and overhauling of the electric tramcars. It was con- 
sidered that special repair shops should be provided in some 
central position for this purpose, and for the making of spare parts 
which were now obtained from the car-builders. It was probable 
that by direct production in the Oouncil’s workshops, equipped and 
operated in a thoroughly economical and systematic manner, spare 
parts could be supplied at a cheaper rate and with greater dispatch 
than hitherto. The Committee proposed to report at a later date 
upon asuggestion to erect new buildings specially for the purpose, 
as some time would be occupied in framing a comprehensive scheme 
that would meet the demands of the undertaking as it was likely to 
be developed in the future. In the meantime it was desirable to 
have more satisfactory provision than at present existed for the 
repair of cars, and a temporary workshop as an instalment of the 
larger scheme could be arranged at the ear-shed building for the 
Council at New Cross Gate. It would be necessary to provide 
plant, tools, and machinery, and the Council sanctioned an 
expenditure of £5,000 for their purchase from firms to be selected 
by the Committee. 

The Z7imes says it is anticipated that the Royal Commission on 
London Locomotion will finish its inquiry abut the end of June. 

The Metropolitan Water Board having lodged a petition against 
the Metropolitan Electric Tramways Bil), in order that a protective 
clause should be inserted with regard to alterationsin the positions 
of pipe, the promoters’ agents offered to deposit with the Board 
£500 to defray the cost of such alterations. On the advice of its 
chief engineer, the Board on Friday agreed to withdraw its 
opposition on receipt of the £500. 


Long Island Railroad.—A beginning has been made 
with the work of laying the power rail on several sections of the 
Long Island Railroad. Electric traffic is promised to commence on 
June Ist. 


Mount Blane Electric Railway.—A company has just 
been formed at Paris with a view to constructing and operating an 
electric railway, which will carry tourists to the summit of Mount 
Blanc. The capital necessary, 10,000,000 francs, has been subscribed 
during last month. Electric energy will be generated from the 
numerous streams which flow down the mountain. This under- 
taking will bea great boon to travellers, as the present cost of 
guides is £12, whereas the railway fare is to be £2. 


New York City.—The extension of the subway along 
Lower Broadway is promised to be in working order by Jane Ist. 
Trains will run in the tunnel under the Hudson to Brooklyn a few 
weeks later. Plans are being considered for the enlargement of the 
platforms of the subway stations, so that eight or ten-coach trains 
can be accommodated instead of five or six as at present. The 
electrical equipment of the New York, Westchester and Boston 
Railway Co. will be identical with that of the subway, and there 
will be through traffic. The Westchester line is to be commenced 
as soon as weather permits, and will bs finished in about two years. 


N.E. Railway,—The N.E. Railway Co. are now trying 
a new ballast on that part of the track which is electrified. This 
is stated to be a much better non-conductor than the ordinary 
ballast, and it also drains away moisture much more rapidly, thus 
lessening the severity of the shock in case of accident. 


Pontypridd.—The completed portion of the system of 
electric tramways in course of construction by the D.C. was opened 
on:'Monday morning last. The route extends from Treforest, 
through Pontypridd to Coedpenmaen, Norton Bridge and Cilfynydd. 
In January, 1903, the B. of T. held its inquiry at Pontypridd 
into the application of the U.D.C. for powers, and granted the 
application in due course. In the same year, tenders were obtained 
and accepted for the various works. The generating station, com- 
bined with the refuse destructor and car depdt, is situated on some 
ground adjoining the Council gas works at Treforest. On account cf 
the narrowness of the streets, the B. of T. compelled the Council to 
put in double lines the whole way, with some special crossings to 
enable the cars to travel on either line, with a view to reducing 
obstruction to traffictoa minimum The gauge is 3 ft. 6 in. The con- 
tractors for the whole of the track work were Messrs. R. W. Blackwell 
and Co., Ltd., of.London, and for the overhead equipment the British 
Insulated and Helsby Cables Co., Ltd., of Prescot. The under- 
ground cables were supplied by Messrs. W. T. Henley’s Telegraph 
Works Co., who experienced considerable difficulty, owing to the 
narrowness of the streets, in which gas and water pipes acd mains 
belonging to the South Wales Electrical Power Distribution Oo., 
Ltd., lie in close proximity. The buildings were erected by Messrs. 
Hughes & Stirling, of Liverpool, and the following plant is installed 
therein:—Three engines of the vertical crcss-compound Corliss 
type, provided with patent reheaters (one of 500 u.P., and two of 
260 u.P., with speeds of 125 and 150 r.p.m. respectively), supplied 
by Messrs. Ooombe, Barbour & Co., Belfast. The engines are coupled 
to dynamos by Messrs. Greenwood & Batley, Leeds, arranged for 
supplying either the lighting or traction supply. The switchboard 


is of Messrs. Ferranti’s well-known type. Balancers are provided 
for the lighting system, and were supplied by the British Westing- 
house Co., Ltd. In the boiler house, two boilers are installed; these 
are to bs supplemented by two boilers in the destructor house, not 
yet fixed. They were supplied by Messrs. Babcock & Wilcox, for a 
working pressure of 200 lb. per eq. in., and are fitted with that firm's 
usual type of superheater. The same firm also supplied and fixed 
the whole of the pipework and feed-pumps, together with a Boby 
water softener. A Green economiser of usual type is also installed. 
The arc lamps, of which there are 40, are of Mesars, Johneon & Phillips's 
enclosed type, and are fixed on the top of the tramway poles. The 
cars were supplied by the British Thomson-Houston Co, Ltd, of 
Rugby, who sub-let the contract for bodies to the Brush Oo,, of 
Loughborough. Six cars are of the double-deck type, and six single- 
deck, all of them being fitted with Brill bogie trucks, driven by two 
G.E. motors, Each car is also fitted with the Westinghouse magnetic 
track brake. The total length of track at present equipped isa little 
over 34 miles, and an extension of 14 miles to Hafod is in progress. 
The work has been supervised by the consulting engineer to the 
Council, Mr. R. P. Wilson, of Westminster. 


Sedgley—An accident occurred on the tramway 
last week. A car was proceeding down-hill from Bedgley to 
Wolverhampton, when the driver discovered that both his ordinary 
and electrical brakes would not act. The car began to attain con- 
siderable speed, when another car appeared, coming in the opposite 
direction. The driver of the second car fortunately grasped the 
situation and reversed the motion of his car. The runaway, how- 
ever, soon overtook the retreating tram, and a collision ensued. 
The firet car was brought to a standstill by the impact, and the 
driver of the second car also succeeded in stopping. Both cars 
were damaged, and the passengers considerably shaken. 


Tramways and Light Railways.—The return 
relating to street and road tramways and light railways which has 
just been issued, givesthe following figures down to December 31st, 
1903, in the case of companies, and March 31st, 1904, im respect of 
local authorities :— 








Method of England 
traction. and Wales. Scotland, Ireland. Total. 
M. Ch. M. Ch, M. Ch, M. Cn 
Electric .. as — 1,232 £0 140 7 89 44 1,462 1 
Steam ee ee os 75 53 _ 88 6 108 58 
Cable ae oo oe 8 67 21 8 _ 29 70 
Gas-motors eo 28 — = t 3 
Horse .. oe oe 177 ‘+5 18 2 40 15 285 22 
Total a6 ee 1,497 77 179 12 162 64 1,889 73 
Belonging Belonging 
to to other 
local than local 
authorities, authorities. 
Capital expenditure on lines and works ope 
for traffic .. oa iy ia a oo £19,544,414 £14,617,349 
Total expenditure on capital account oe £28,060,524* £18,330,920 
Length opened for traffic— M. Ch. M. Ch. 
Double .. es ee E- + a6 768 11 £91 72 
Single .. ae ae as 8 a 879 48 400 22 
Total .. as ae os > pee 1,147 59 692 14 
Number of undertakings 162 150 


* These figures include, in several cases, the amounts expended by the 
lessees of local authorities on buildings and equipment for working the lines. 

| These figures include cost of buildings and equipment in respect of certain 
local authorities’ lines worked in conjunction with other lines. 


The following particulars of the ratios and percentages which the 


compilers have derived from the present return, show a comparison 
of the electric, steam and horse periods :— 


1903-4. 1898. 189. 
Electric Steam Horse 
period. period. period. 

Capital expenditure per mile of single track 

¢ Open :— 

Lines and works .. vs os ee, SUL £7,770 £7,840 
Allitems .. ve me oe -- £16,018 £10,469 £9,877 
Percentage of net receipts to capital outlay .. 6°27 6°38 8:97 


Percentage of working expenditure to gross 

receipts .. ome A os ae 66°15 16°93 83°81 
Passengers carried per mile of route open .. 977,951 806,703 469,641 
° ee 9°28 7 


Passengers carried per car-mile.. 9°48 Ti 

Average fare per passenger se ° + 111d. 1:48d. 184d. 

Amount paid in relief of rates out of profits of £207,087 (Not (Not 
undertakings wcrked by local authorities given) applicable) 


The document, as compared with those issued in previous yeals, 
has now been enlarged and the return adapted to the circum- 
stances of electric traction. The complete report should be of 
value to all concerned in the progress of tramway electric traction. 


South Shields.—At a meeting of the T.C. on the 1st 
inst., the question of the substitution of motor-’buses for the pro- 
posed electric tramways in the borough was further debated. Ald. 
Readhead presented a memorial from the local Property Owners’ 
and Ratepayers’ Association, asking the Council to consider the 
question of running motor-’buses in place of the proposed trams, 
and urging that the former were more economical, and had other 
advantages over the latter. The alderman suggested a trial of the 
motor-’bus at a cost of £3,000 fcr a year, to test their e¢fficiercy, 
remarking that if they embarked upon the tramway scheme it woulda 
involve an outlay of £200,000. He moved that the memorial be 
sent to the Tramways Committee. Ald. Bowman seconded, and 
the motion was agreed to. Councillor Grant, in presenting the 
Tramways Committee's report, assured the meeting that the outside 
cost of the tram system would be £120,000, and no case had been 
made out for a deviation from the suggested plan of tramways. 
Councillor R. D. Barlow moved that the Committee be instructed 
to investigate and report upon the advisability of adopting motor- 
*buses instead of electric tramways, and that until such report were 
presented, no further steps in regard to the tramways be taken. 
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This motion was seconded, and then the question was raised as to 
whether the Council had power to run ’buses. The town clerk 
replied that as an auxiliary to the tramway system they could run 
omnibuses, either during construction or repair of their system, or 
along routes in which it was contemplated to lay the lines. They 
had borrowing powers, but the amount and necessity for them was 
for the Local Government Board to determine. After a somewhat 
prolonged debate an inquiry was agreed to. 


Stock port,—The Corporation Tramways Committee, after 
ascertaining the cost of running motor-’buses at Eastbourne, has 
decided to proceed at once with the electrification of the Edgeley 
route. 


The Underground.—The impending electrification of 
the District Railway has led ito a difference between the manage- 
ment and the men on the subject of wages. A proposed table of 
rates has been issued to the employés, who, under the new con- 
ditions, fall into tbree classes—motor-men, conductors, and gate- 
men, corresponding in position to drivers, guards, and under-guards. 
Subjoined is acomparison of the two rates :— 


2 Drivers. Guards. Under-guards, 
Present Wages + 49% to 56s, 32e. to 348, 238. to 292. 

ine Motormen. Conductors. Gatemen. 
Proposed WAGES) 355 to 426, 6d. 258. to 308 2s. to 228. 6d. 


Reduction =e 13s, 6d. 4s, 68. 6d. 

The week, says the Telegraph, is to be reduced to.six days, and the 
proposed day is one of 10 hours, with intervals. These terms were 
considered by the men on Monday, and the result of discussion was 
the formulation of a counter-proposal, which was embodied in a 
communication to the directors, 





my cael 
— 





TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Chinese Telegraph Convention.—Mr. Berring- 
ton, director of the traffic branch of Indian telegraphs, has pro- 
ceeded to Shanghai to assist in negotiations for the renewal of the 
Anglo-Chinese Telegraph Convention of 1894, The better main- 
tenance of the line on the Chinese side of the Burmo-Yunnan 
frontier and a reduction of rates are understood to be the chief 
points to be urged and discussed with the Chinese representatives. 


Municipal Telephones and the Post Oftice.—The 
Postmaster-General, Lord Stanley, M.P., received at the House of 
Commons on the 6th inst. a deputation headed by the Lord Provost 
of Glasgow, of municipalities owning and working telephones, wio 
desired to show how the proposed purchase agreement between the 
Postmaster-General and the National Telephone Co. affected them 
and also those municipalities in which the National Telephone Co. 
have at present a monopoly. The points put forward by the depu- 
tation in their memorandum were—(1) That the partial purchase of 
the London system of the National Telephone Oo., and the postpone- 
ment of the purchase of its provincial systems was to be depre- 
cated, because it would enable the compavy to devote greater 
energy and capital towards crushing out the municipal telephone 
system in the provinces; (2) that their experience had proved that 
it was not essential for the telephone service to be conducted as a 
national monopoly, for from 97 to 98 per cent. of the total calls were 
local; (8) that the Post Office ought to administer the acquired 
national system in friendly competition with the licensed munici- 
palities, and give greater encouragement to other municipalities to 
enter the field; (4) that in the event of the postponement of a 
settlement, the Post Office ought to enter into vigorous competition 
with the company throughout the kingdom, assisted by the co- 
operation of municipalities, in order to avoid the danger of an 
inflated price being forced upon the Government; and (5) with 
regard to the possibility of extending the company’s licence, it would 
meet with strenuous opposition from the municipalities, it would 
prolong the existing unsatisfactory condition of telephone affairs in 
this country, enable the telephone monopoly to reach such gigantic 
proportions as ultimately to render a reasonable settlement of the 
question impossible, and create a menace to the commercial interests 
of the kingdom. Lord Stanley, M.P., in reply, said he wasstrongly 
of opinion that the telephones should be nationalised, and he should 
be pleased to have another interview with them to have further 


. developed this aspect of the question. 


Post-Office Telegraphs.—A return has been issued 
showing that the gross amount received by the Post Office in respect 
of telegrams, private wire rentals, special wire rentals, and other 
sources was £4,208,427. From this sum the amount paid to cable 
companies, £529,520, and telegram moneys refunded, £4,749, must 
be dedutted, leaving £3,674,138, to which is added the value of tele- 
graph services performed for the other public departments without 
remuneration, which is put down at £61,957. The amount expended 
by the telegraph section of the Post Office in salaries, rent, and 
other respects during the same period is £4,693,897. The balance 
of expenditure over receipts is thus £957,782. 

The Z'imes says that the Estimates for Revenue Depart- 
ments, Post Office, Post Office Packet Service, and Post 
Office Telegraphs, for the year ending March 31st, 1906, 
have been issued as a Parlimentary Paper. There are increases 
of £498,586 in Post Office, and £78,062 in Post Office Telegraphs, 
while under the heading Post Office Packet Service there is a 
decrease of £3,820. 








Telegraphs and Telephones.—The Associated Cham- 
bers of Commerce has passed resolutions strongly urging the 
Government to establish, without further delay, additional cables 
between the United Kingdom and the Continent and also more 
direct wires between the chief commercial centres of this country 
(especially Liverpool) and Europe, including Continental centres 
for the distribution of telegrams. Also, that the Postmaster-General 
be at once empowered to lay all trunk wires underground, so as to 
obviate the delays which are at present so frequently caused by 
storms breaking down the overhead wires. And, that the present 
defective state of the telephone service between London and Paris 
being productive of serious inconvenience and loss to the commerce 
of the two cities, the Government be urged to make such arrange- 
ments with the French Administration as will render the service 
reasonably efficient and rapid for general commerce. 

The Daily News states that telephonic communication between 
England and the Continent has been still farther improved. It is 
now possible for Glasgow to ring up Marseilles with a modicum of 
delay. It has been said, they state, that although Leeds has been 
in telephonic communication with Paris for over 12 months, up to 
the present not a single call has yet been made. The authorities 
will neither confirm nor deny it. 


Telegraphists’ Salaries,—In the Commons on Tuesday, 
Lord Stanley said that he had no intention of raising the maximum 
pay of the general body of telegraphists in London, viz., £160 a 
year ; but he hoped to make some improvement in the pay of the 
cable-room staff of the central telegraph office, which formed a 
separate establishment. 


Telegraphic Interruptions and Repairs :— 
Casas, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. a «» Aug, 26,1901 .. oe 
Dominica-Martinique .. ee ee e ee May 7,1902 .. oe 
8t. Lucia-Martinique .. ee ee ve +» May7,1902 .. or) 
Cayenne-Pinheiro ee ar ee ee e- Aug. 13,1902 .. oe 
Reissa-Issa (Yemen) Camaran ee eo ee Oct, 22,1902 .. ee 
Tarifa-Tangier .. ne oe ee ee -- Jan, 18,1904 .. ee 
Closed {ae peat egeeet ee oe e» Feb, 9, 1904 .. o 
Port Arthur-Chifa .. «e ee «» Mar. 9,1304 .. ee 
Paramaribo-Cayenne .. +e 6s co. o¢ ROMS co 
Jamaica-Colon .. ee ee ee ee »- Jan. 5, 1905 


Marmaritza-Rhodes .. ee oe ee -- Jan. 30,1905 .. March 1 
Guernsey-England - ee ene oe -- Feb. 28,1905 .. March 2 
Gibraltar-Tangier ee ee ee oe ee Feb. 20,1905 .. March 2 
Oran-Tangier “s ee ee ee ae -. Feb, 24, 1905 .. ee 
Souakim-Djedda.. ee ee oe ee Mar. 25,1905 .. ee 
LANDLINES, 

Puerto-Barrios .. ee ee ee oo July 28,1902 ,. ee 
Kertch-Soutehoum ee ee oe ee -- Sept. 27,1904 .. eo 
Rome-Pera oe ee oe ee ee e- Jan, 27,1905 .. 

Bhamo route beyond Tali_.. ee ee o- Jan.15,1905 .. 
Newfoundland—all places in the interior -. Feb. 10,1905 .. 


The New Atlantic Cable.—The new cable of the Com- 
mercial Cable Co. to be laid between Nova Scotia and Ireland, by 
the northern route, will be about 2,300 miles in length and will cost 
about £460,000. Mr. G. G. Ward, vice-president of the Com- 
mercial Cable Co., when asked to explain why only English com- 
panies were asked to bid for this work, said:—‘“It is not because 
our company is failing in patriotism, but because there is no 
American cable company so well equipped that it could make and 
lay a cable of the standard of excellence we require in the time we 
want it. The English companies have complete facilities for the 
manufacture of the cable, and in addition they have steamships 
specially designed and manned for laying cables. The copper 
wire for the new cabie will weigh about 600 lb. tothe mile. The 
English companies insulate the wire with a covering of gutta- 
percha, held in place by a covering of steel wire, The manufacture 
of such a cable is a gigantic piece of work, but the English companies 
can turn it out at a rapid rate, and have every inch tested by 
trained men.” 


Telephone Employés,—A. movement is making progress 
for the formation of a protective and insurance association among 
the employés of the National Telephone Co., in view of the pro- 
posed transfer of the system to the Government six years hence. 
90 per cent. of the Liverpool staff has been enrolled, and it is 
expected that most of the 16,000 telephone workers will join the 
branches to be formed throughoxt the country. 


The London Telephone System.—In reply to a ques- 
tion asked recently in the House of Commons, Lord Stanley stated 
that 11 Post Office telephone exchanges had been opened in the 
London area on December 31st last, and the number of subscribers’ 
telephones working in connection with them was 22,181. The 
amount of the annual rentals and message fees received during 
1904 was £156,485. 


Wireless Telegraphy.—Jndian Engineermg says that 
wireless telegraphy has now been established between Diamond 
Island and Port Blair direct. 

The Halifax (N.8.) Morning Chronicle states that during the recent 
storm the wireless telegraph mast at Cape Race, Newfoundland, was 
demolished. 

The Zeitschrift fiir Electrotechnik reports that experiments in 
wireless telegraphy are at present taking place in Hungary on the 
initiative of the Post and Telegraph authorities of the country. On 
December 19th, 1904, communication was effected in a very satis- 
factory manner between a wireless telegraphy station situated at 
Csepel (Hungary) and the military station of Leopoldau, near 
Vienna. These two posts are 250 km. distant from one another. In 
spite of the chain of mountains separating the two points mentioned, 
the signals have crogsed this distance with a relatively small 
amount of energy (5 H.P.), whilst in other countries at least double 
oritriple the same amount of energy had to be employed. Experi- 
ments with the same system will be continued, 


























































































398 THE ELECTRICAL REVIEW. 





[Vol. 56. No, 1,424, Manox 10, 1905, 








Telegraphs in the British Indies.—During the years 
1902-3 and 1903-4 the system has increased by 6,219 kilometres of 
line and 34,595 kilometres of wire, the total of the former now 
being 96,044 and of the latter 341,168, besides 470 kilometres of 
cable. During the two years 23 new lines were constructed, of 
which the most important were from Nushki to Dalbandin, 
185 km.; Dalbandin to Robat, 397 km. ; Gilgit to Chitral, 331 km. ; 
Teesta Bridge to Khambajong, via Gangtok, Lamteng and Tungu, 
207 km., and from Rungpo to Gnatong, 162 km., During the same 
period 16 lines, equalling 2,888 km., were re-constructed. 

The Thibet Mission necessitated the construction of several new 
lines. The one from Gangtok to Khambajong enjoys the distinc- 
tion of being constructed at a higher altitude than any other, the 
highest point reached being 5,333 metres. When the Mission 
quitted Khambajong and entered the Chumbi Valley, it had to 
abandon the Khambajong line at Lamteng, as the means of trans- 
port at its disposal were not sufficient to carry the material neces- 
sary in case of the destruction of the line. Later the construction 
of the line from Rungpo to Chumbi, vi@ Gnatong was hastened by 
means of land cable. From Chumbi the aerial line was extended 
to Pharijong. In connection with the Mission, 12 temporary 
offices and 13 country offices were opened during 1903-4. Of the 
former eight were closed and the remaining four were made mili- 
tary telegraph stations. 

The following are the causes of interruptions during 1903-4 :— 

Number of Duration 
interruptions. in hours. 

Faults on the lines and cables oe o° ee e» 420 6,145 


Faults at offices .. ee oe oe ee oe e- 9827 4,287 
Cyclones and tempests.. ee ee os oe -. 3849 5,614 
Floods nes es ~~ ee = oe eo os “san 2,539 
Fires ee ee ee ve ee ee oe os en 1,420 
Fallen trees from causes other than storms = -. 288 ° 4,828 
Birds and animals A és 9% «e oe 678 7,269 

oe oe os ee oe oo 9 1,092 
Unascertained causes .. ee ° 822 10,800 


Duriog 1902-3, on no less than 19 occasions parts of the copper 
telephone wires were stolen at Allahabad, amounting altogether to 
3 kilometres. The copper wires are now being substituted by iron 
ones of small diameter, as the authorities were unable to trace the 
thieves, excepting in two cases. 

Owing to the successful working of the Wheatstone automatic 
apparatus, it is to be introduced in all the offices of large towns. 
The Department also made experiments with wireless telegraphy 
between the islands of Sangor and Sandheads, and also between 
Elephant Point and Amherst, a distance of 133 kilometres, which 
were satisfactory. 

Local traffic during 1903-4 amounted to 812,490 Government 
telegrams, 5,581,297 private and 11,303 “free.” International tele- 
grams numbered 913,300. The grand Durbar in 1902 was the 
cause of an abnormal increase of traffic, and 4,500 kilometres of 
special wire were laid to meet the telegraph requirements in con- 
nection therewith. A large office was opened in the camp at Delhi, 
which was in communication with all the different military depart- 
ments as well as all the chief telegraph stations ofthe land. There 
were 63 Press correspondents present at the Durbar, who sent long 
dispatches to all parts of the world and all traffic was successfully 
handled. 

Great trouble is experienced in the delivery of telegrams by 
reason of improper abbreviations in addresses, especially when they 
are in large towns, which has resulted in the non-delivery of many 
telegrams. Comparing January, February and March of 1903 and 
1904, the number of telegrams inthe latter period increased by 19 
per cent.; whilst non-delivered telegrams increased by 30 per 
cent. During 1903-4 there wasa decrease of 248 in Press messages, 
while private telegrams increased by 12,112, or 1°36 per cent. There 
was an increase of 591,587 words in international traffic, this being 
due principally to the reduction of the rate between Europe and 
China and the Russia-Japan war. 

The opening of the direct cable between South Africa and Aus- 
tralia, and the laying of cables between Vancouver and Queensland 
and San Francisco and Manila are responsible for the decrease of 
540,479 words in transit traffic. 

During 1903-4 receipts amounted to 18,472,458 fr. (£738,898) and 
expenses to 13,171,652 fr. (£526,866), leaving a surplus of 5,300,806 fr. 
(£21,202) equal to 3°66 per cent. on the capital outlay, which at the 
end of 1903-4 amounted to 138,175,340 fr. (£5,527,014),.—Journal 
Télégraphique. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.—March 24th. The Corporation invites 
tenders for the reconstruction of existing tramways in its district 
and the construction of other works in connection therewith. 
Consulting Engineer, Mr. Robert Green, 37, Waterloo Street, 
Birmingham. 


Belgium,—March 22nd. Tenders are being invited by 
the Belgian State Railway Authorities, at La Bourse, Brussels, for 
the supply and erection of the plant and apparatus required for the 
electric lighting of the Sud station at Antwerp. 


Bray.—March 20th. Electrical supplies for the U.D.C. 
See “ Official Notices ” March 3rd, 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See “ Official Notices” March 3rd. 


Burton-on-Trent.—March 14th. 100-Kw. ¢.c. tram- 
way generator for coupling to existing steam plant. See “ Officiai 
Notices ” March 3rd. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See “ Official Notices” to-day. 


Darlington.—March 20th. Tenders are required for a 
supply of motors on the hire-purchase system to consumers. See 
“ Official Notices” March 3rd. 


Derby.—March 21st. Permanent way, cars and elec- 
trical equipment for 2% miles of single line. See “‘ Official Notices ” 
to-day. 


Dublin.—March 14th. The Improvements Committec 
invites tenders for two electric motors. Specifications at engineer's 
office, City Hall, Dublin, or at the offices of the consulting engineer, 
Mr. G. Chatterton, 6, The Sanctuary, Westminster. 


Edinburgh.—March 13th. Carbons, meters, boxes, 
troughing and bitumen for the Electricity Supply Department. 
See “‘ Official Notices” February 24th. 


Gillingham.—March 27th. Coal for the electricity 
department. See “ Official Notices” to-day. 


Gloucester.—March 16th. Boilers, 600-Kw. generator, 
condensing plant, piping, feed pump, &c., for electricity supply 
extensions. See “ Official Notices” February 24th. 


Gravesend.—March 14th. Engine room stores, oil, 
lamps, carbons, meters and indicators, cable troughing, &c. See 
“ Official Notices ” March 3rd. 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the propored sub-stations and distributing 
centres in connection with the Park Royal generating station. Sec 
“ Official Notices” February 10th. 


Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters forthe T.C. See “ Official Notices ” to-day. 


Hoylake and West Kirby.—March 2ist. One 250- 
Kw. steam alternator, piping, &. See “ Official Notices ” March 
3rd. 


Italy.—April 83rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Oastrorillari. 


Johannesburg.—March 13th. Arc lamps and lanterns. 
See “ Official Notices ” March 3rd. 


Keighley.—March 27th. Lancashire boiler and steam 
dynamo. See “ Official Notices” March 3rd. 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. See “ Official Notices ” 
February 24th. 


Leeds.—March 15th. The Tramways Committee invite: 
tenders for the supply of various material during the year ending 
March 25th, 1906. Mr. J. B. Hamilton, general manager. 


Norwich.—March 20th. Wires, cables and lamps foi 
the electricity department. See “Official Notices” to-day. 


Porto (Portugal),.—March 15th. The Town Counci! 
has opened a competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Plymouth,—March 18th. The Corporation is invitiny 
tenders for lubricating oils, engine waste, &. Mr. E. G. Okell! 
borough electrical engineer, Prince Rock, Plymouth. 


Rotherham.—March 18th. Motor balancer; watering 
car and track sweeper for the tramways. See “ Official Notices” 
to-day. 

Salford.—March 18th. Rubber-insulated fire-resisting 
cables. See “ Official Notices ” to-day. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “ Official Notices” October 14th. 


South § .cids.—March 18th. Boiler, two vertical 
engines and 550-xw. traction generators, and traction switchboard 
for the Corpviation, See “ Official Notices ” February 10th, 
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Spain.—March 14th. Municipal Council, Salamanca. 
Electric lighting of the town. 


Spain.—April 8th. Office of Public Works, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d’Olavide, Madrid. 


Swindon.—March 21st. Lamps, cables, oils, »D.c. 
meters, boxes and feeder pillars, See “ Official Notices” March 3rd. 





OLOSED. 


Belgium.—Six firms submitted tenders for the establish- 
ment of a municipal electric lighting station in the town of 
Saventhem, the lowest being that of the Compagnie des Constructions 
Electriques, of Charleroi. 


Colchester.—The T.C. on March 1st accepted the 
tender of Messrs. Davey, Paxman & Co. fora Paxman Economic 
boiler, at £605, and pipework, at £155, for the E.L. Department. 


Dover.—The T.C. has accepted the tender of Messrs. 
_ Kerr & Co., Ltd., for the supply of four tramcara, at £575 
eacn. 


Great Yarmouth.—Messrs. Jno. Russell & Sons, Ltd., 
of Wednesbury, have secured the order for poles for the Great 
Yarmouth Tramways, through the British Electric Equipment Co, 
Ltd. The length of route is 4 miles. 


Ilford.—The U.D.C. has sealed a contract with Messrs. 
Pullen & Shore for the installation of a telephone fire alarm system 
throughout the district at £1,100. 


Leek.—The U.D.C. has accepted the tender of Mr. John 
Richards for wiring and fitting the Town Hall for the E.L., at £87, 
and £35 extra for fittings. There were 34 tenders ranging from 
£52 16s, to £343 12s. 


Newton Abbot.—The Board of Guardians has accepted 
the tender of Mesers, E. & E. Taylor, of London, for the supply of 
an electric lift at the workhouse, at £181. 


Stockport,—The T.C. on Marcli 1st accepted the tender 
of the British Thomson-Houston (o., Ltd., for the supply of tram- 
cars, with Brush bodies, 


Surbiton.—The U.I).C. has accepted the tender of 
Messrs. Kavanagh & Co., for the construction of a cooling pond at 
the E.L. Works, at £328 13s, 3d. 








THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are announced for next week :— 


Monday, March 13.—*A” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture on ‘* Advantages of Polyphase Power Trans- 

_ Inission,’’ by Mr, F’, Biliotti, A.M.I.E.E., at 8.30 p.m. 

Tuesday, March 14.—*B” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Beotion, 7 p-m. Lecture on ‘Nernst Lamp,” by Lieut. E, G. Sheppard, 

p.m. 

Wednesday, March 15.—Submarine mining class, 6—9 p.m. Instruction in 
“Stoking Steam Engine,” by Captain W. Bunn, 6.30 p.m, Examination 

_ “C” and * D"? Companies for “ A” badge, 7 p.m. 

Thursday, March 16.—"*C" Company. Recruits’ drill, 6 p.m; technical in- 
struction, 7p.m. Lecture on ‘*Carbons and their Manufacture,” by Sergt, 
P. H, Nye, 8.80 p.m. 

Friday, March 17.—"D” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, March 18,—Week-end class. 


J.J. F. O’SHAvGHNEssy, Captain, 
For O.C.E.E.R.E, (V.) 








Electrical Contractors’ Association, — Particulars 
have been issued in connection with the visit of the Electrical 
Contractors’ Association (Incorporated) to Glasgow next week. On 
Monday the local branch will hold their annual dinner, at which it 
‘8 expected Mr. W. R_ Rawlings, A.M.I.E.E , London president of 
the Association, will be present, along with representatives from 
London, Newcastle, Manchester, Liverpool, Leeds, Dublin, Edin- 
burgh and other branches. On Tuesday the members will inspect 
the Allan line Atlantic turbine steamer R.M.S. Virginian in the 
forenoon, In the afternoon they will visit the City Chambers, 
where they will be received by the Lord Provost, Sir John Ure 
Primrose, Bart. Later they will proceed to Port Dundas electric 
lighting station, the Pinkston Tramway power station, and the Art 
Galleries. Following this a meeting of the Central Board will be 
held in the offices of the local section. The Glasgow Section of 
the Institution of Electrical Engineers has invited the delegates 
to be present at the discussion on a paper by Mr. W. W. Lackie, 
the new chief of the Glasgow Electric Lighting Department, on 

Farthing,” which takes place the same evening. 








FORTHCOMING EVENTS. 





Te-day’s Arrangements.—At 6.45 for 7 p.m. I.E.E. (Manchester), Annual 
Dinner at the Midland Hotel. 
At8p.m. Physical Society. ‘On Direct Reading Resistance Ther- 
mometers, with an Appendix on Composite Thermocouples,” by Mr. 
A. Campbell; and other papers. 
At9p.m. Royal Institution. Prof. J, J. Thomson, on “ The Structure 
of the Atom.” 


Baturday, March 11th.—At 8p.m. Royal Institution. Prof. J. J. Thomson, on 
“Electrical Properties of Radioactive Substances.” (Lecture I.) 
At3p.m. Junior Institution of Engineers. Visit to new Ritz Hotel, 
Piccadilly, to inspect the ‘* Cage Skeleton System of Constructional 
Engineering.”’ : 
At 7.80 p.m. Birmingham and District Electric Club. “ Electric 
Lifting Machinery,” by Mr. E. C. R, Marks. eo a 
At 2.15 p.m. I.E.E, (London Students), Visit to Messrs. D. Napier 
and Sons’ Works, Acton Vale, W. 

Monday, March 13th.—At 8 p.m: Society of Arts. Cantor Lecture, ‘‘Tele- 
phony,” by Mr. H. Laws Webb. Institution of Mechanical Engi- 
neers (Graduates’ Association). ‘The Type of Locomotive best 
Suited to Heavy Express Trains.” f 

Tuesday, March lth.-At 7.30 p.m. I.E.E. (Manchester). ‘“ Low-tension 
Thermal Cut-outs,” by Prof. Schwartz and Mr. W. H. N, James, 

At 8 p.m.—I.E.E. (Glasgow), “ Earthing.” Adjourned discussion. By 
Mr. W. W. Lackie. 
Wednesday, March 15th.—At 5.30 p.m. Chemical Society Meeting. 


At 7.80. p.m. I.E.E. (Students), ‘ Electrical Pyrometry,” by Mr. P. L. 
Weir. 
At 7.45 p.m. I.E.E. (Birmingham). ‘‘ Commutation in a Four-pole 


Machine,” by Mr. J. K. Catterson Smith; and, time permitting, 

“ Notes on Heating and Sparking Limits in Variable Speed Motors,”’ 

by Mr. A. H. Bate. ; 
Thursday, March 1tth.—At 7 for 7.30 p.m. I,E.E, (Students), Annual Dinner 

at the Holborn Restaurant. 

At7.15 pm. I.E.K, (Leeds). ‘ Power Gas," by Dr. I’, H. Bowman. 

Friday, March 17th.—At 7.30 p.m. I,E.E. (Manchester Students), ‘* High- 

tension Switchgear.”’ 


Saturday,March 18th.At3 p.m. Royal Institution, ‘ Electrical Properties 

of'Radio-active Substances,” by Prof. J.J. Thomson, (Lecture II.) 

At 7.30 p.m. Glasgow Technical College Scientific Society, “ Inde- 
pendent Condensing Plant,’’ by Mr. Chas, Day. 


Association of Enginecrs-in-Charge. Annual Dinner, 








NEEPSEND GENERATING PLANT: 
WORKING RESULTS. 


WE have received from Mr. 8. E. |°edden, engineer and manager 
of the Sheffield Electricity Department, some figures relating 
to the plant at the new Neepsend generating station of the 
Sheffield Corporation. The boilers and generators have now been 
in regular service for about five months, The turbo-generators— 
two in number—are of the revolving armature type, and are speci- 
fied to give an output of 1,500 kw. at 2,000 to 2,200 volts, 50 cycles, 
two-phase on an inductive load having a power factor of ‘85, and 
to have an overload capacity of 10 per cent. for one hour, with 
steam at a pressure of 190 lb, at the stop valve, superheated 100° F’., 
and running at a speed of 1,500 r.p.m, the temperature of the 
circulating water being 60° to 80° F., as below:— 

Steam consumption, lb. per kw.-hour, 

Fullload. Half load. 


With circulating water at 60°F... 18°4 21-2 
do. GE. «eee 195 22°5 
do. i 20°2 23°4 


The above figures do not include the air and circulating pumps, 
which are motor-driven from the station bus-bars. The exciters 
are direct coupled to the turbine shafts, Particulars of the test of 
these turbines at the makers’ works were given in our issue of June 
17th last, and a full description of the Neepsend station in our 
issues of July 15th and 22nd last. The same machines tested after 
erection at Neepsend in July last gave the following results :— 


At stop valve. 
— Steam used, 


| Vacuum, Load in : 
Pressure, lb. | BSuperheat, inches, KW, oe 
persq.in. | F, " 
| | 
| | 
1798 | 927 27°08 | 1,596°9 18'9 
1937 | 1008 | 2740 | 41,6114 183 
Air and circulating pump motors used 2'14 per cent. of output. Hxciter out 
put was *52 per cent. of total output. 


After running for five months at 16 hours per day, six days a 
week, during which time the normal load had been about 1,000 kw. 
during daylight, and 1,400 to 1,600 during the dark hours before 
11 p.m., an average was taken of 10 weeks—November 20th to 
January 22nd—with the results shown in the following table :— 


190 lb. ¢ 100° 27 in. 979 kw. 22°41 lb. 


The boilers are of the Stirling five-drum water-tube type, two in 
number, and are connected each to its own turbine, with provision for 
connecting to a common steam main if required. The fuel, a low 
grade slack, is fed by gravity through measuring chambers intu the 
hoppers of Bennis sprinkler stokers, the grates being fitted with 
standard hollow bars and superheated steam jets by the same 
makers. 

Each boiler has four furnaces, the air supply being induced and 
heated by the flue gases on the Ellis & Eaves system, with some 
additions by Mr. Fedden, which provide for a supply of heated air 
to the fire bar inlets as well as to the front of the furnace and 
bridge, 
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The specification for this steam-raising plant provided :— 
1. That each boiler should be able to evaporate 30,000 lb, of 
water per hour (from and at 212° F.), assuming the calorific value of 
the fuel to be not less than 13,000 B.Th.U. per lb. 

2. That the full load efficiency (30,000 lb.) taken over a period of 
eight hours should not fall below 75 per cent. 

3. That the most economical load efficiency (25,000 lb.) should 
similarly be not less than 80 per cent. 

4, That the heating surface should be 6,210 sq. ft., and the grate 
surface 72 sq. ft. Ratio of grate to heating surface 1 to 86'2. 

These boilers were tested at Neepsend in July, 1904, over a period 
of eight hours, with the following results :— 


Fuel. Shireoaks engine slack. 
Calorific value, including 5'2 per cent. 


moisture... ome Th.U. 11,8867 
Total coal in eight hours... sy af =a Ib. 41,440 
Average coal per hour per sq. ft. of grate ae Ib. 71°9 
Total ash and clinker per cent. ase ie es 7°72 
Total water evaporated ... ss ea ie Ib. 354,850 
Water evaporated per hour ; Ib, 44,356 


Water evaporated per hour per sq. ft. of heating 

surface was ee ee a4 ese Ib. 7:14 
Water evaporated from and at 212° F. per hour lb. 54,096 
Boiler pressure, average ... ont eos so lb. 196'8 


Average superheat... _ ae a is —. 89 
Water per pound of coal, actual... a ae lb. 8'563 
Water per pound of coal from and at 212° F. ... Ib. 10°443 
Factor of equivalent evaporation from and at 

212° F., including superheat oss ese -- 12196 
Average temperature of feed water... Es ce. 96'2 
Average temperature of flue gases at fan aes a 480 
Average temperature of heated air entering fire is 315 
Average CO, in fine gases, per cent. ae oe x 152 
Average draught at fan suction, ... eas ee in. 2 
Efficiency, including superheat, per cent. 84'9 


The costs at Neepsend station, averaged over 1U weeks, were as 
follows :— 


Units generated ... eae Kee ae .-» 940,620 

Working hours... te ae ive se 960 

Coal—Tons consumed _.. ae 55 = 1,328 

Cost per unit = ss ee as "096d. 

Water—lb. consumed (total)... ae ... 21,079,000 

(191,000 make-up water) 

Cost per unit as oe ic ae 0012d. 

Oil, waste, stores, per unit tas ae ees 002d. 

Salaries and wages per unit ee sas ee 072d. 
Maintensnce, light, power for auxiliaries, &c. 


(charged at 5d. per unit) sae See eee "038d. 
Total cost per unit... ss = ase "209d. 


The plant is still in the makers’ hands, but experience with 
similar machines in the Sheaf Street station does not lead Mr. 
Fedden to fear any notable increase in the npkeep charges after 
the period of maintenance has expired. 

The foregoing results speak for themselves. Certainly, Mr. Fedden 
is to be congratulated on having laid out his new station on lines so 
successful, and the makers of the boilers and turbo-generators are 
no less to be congratulated upon the remarkable efficiency and 
economy attained by their respective installations. 








NOTES. 


Barton-upon-Trent Tramways.—At a recent meeting 
of the Gas and Electricity Committee, the report of the electrical 
engineer on the subject of extending the capacity of the tramway 
generating plant, todeal with the additional service of cars which 
the Burton and Ashby Light Railway calls for, was read, and it was 
resolved that Mr. Pringle obtain tenders for a 100-kw. continuous 
current dynamo, to be coupled to the shaft of No. 1 alternator, 
together with the necessary switchboard and connections for the 
same. Messrs. Kincaid, Waller, Manville & Dawson, the consulting 
engineers, have in hand the drawing-up of the necessary specifications 
for the track work in the borough to couple up to the Burton and 
Ashby Light Railway. 


Royal Society.—The following papers were to be read at 
a meeting held last evening :— 

W.R. Bousfield. “ Ionic Sizesin Relation to the Conductivity of Electrolytes.” 
Communicated by Prof. J. Larmor, Sec. R.S. 

L. Bairstow and A. D. Alexander. ‘“ Explosions of Mixtures of Coal-Gas and 
Air in a Closed Vessel.”” Communicated by Prof. J. Perry, F.R.8. 

C, Coleridge Farr. ‘On some Continuous Observations on the Rate of 
Dissipation of Electric Charges in the Open Air.’’ Communicated by Dr, C. 
Chree, F.R.8. 

New Electrical School at Chatham,—The military 
authorities are erecting a new electrical school for the School of 
Military Engineering at Chatham. Hitherto the electrical school 
has been confined within the barracks of the Royal Engineers, but 
the new school will be of a very extensive character, and fully up 
to date. The building is being erected on a portion of the lines 
just without the Royal Engineers’ Barracks and Institute at Old 
Brompton. 


Overhead Cables—On Wednesday the Postmaster- 
General answered in.the Parliamentary Papers Mr. Martin’s ques- 
tion as to whether his attention had been called to the complete 
wrecking of a city office caused by the fall of overhead-cables 
during a recent fire, and if he would take the steps necessary to 





secure the public from the danger incidental to the use of collec- 
tions of cables insufficiently secured. Lord Stanley replied that 
the overhead cables referred to could not have been Post Office 
cables, because the Post Office, had none in the City. Wherever 
such cables are used by the Post Office care is taken as far as pos- 
sible to secure the public from danger. 


Appointments Vacant.—Competent electrician for the 
Hereford County and City Asylum; electrical engineer for Ber- 
mondsey Council (£425). 


Institution Notes,—The official circular of the Tram 
ways and Light Railways Association for March contains a notice 
of a proposed visit to the Metropolitan Electric Tramways on 
Thursday, March 30th; and of Mr. G. A. Trube’s lectures on 
“ Brakes.” A report of the annual meeting, on February 10th, is 
given, and of Mr. Herbert Jones’s lecture on the “ Waterloo and 
City Railway” (with diagrams), with the discussion thereon, on 
February 23rd. The visit to the London United Tramways is 
described. 

The first annual dinner of the Students’ Section (I.E.E.) will be 
held on Thursday, March 16tb, at the Holborn Restaurant. Al! 
students who are able are particularly requested to be present, and 
should apply at once for tickets to the Students’ Hon. Secretary. 

Before the Andersonian Chemical Society, at Glasgow, on 3rd inst, 
Mr. Allan lectured on “ Electrolytic Dissociation.” 

The annual meeting of the Faraday Society was held on Monday, 
Dr. Burgin presiding. The annual report states that the member 
ship of the scciety is now 260. Lord Kelvin has been elected 
president, and among the vice-presidents are Lord Rayleigh, Sir 
Oliver Lodge, and Mr. Alex. Siemens. Mr. F. W. Harbore after- 
wards read a paper on “ Recent Developments in Electric Smelting 
in Connection with Iron and Steel.” 

Prof. W. F. Barrett, F.R.8., recently lectured in the Blackrock 
Town Hall, Dublin, under the auspices of the Local Technical 
Instruction Committee, on “Electric Traction and Electric 
Lighting.” 

The thirteenth “ James Forrest” Lecture will be delivered at the 
Institution of Civil Engineers by Col. R. E. B, Crompton, R.E., 
C.B., on Monday, April 10th, at 8 o’clock, the subject being 
“Unsolved Problems in Electrical Engineering.” 


Method of Testing Fire-Resisting Cables.—When 
putting the statements of cable-makers to the test regarding the 
fire-resisting qualities of their cables, it should be appreciated that 
the rubber in a rubber-covered cable must of necessity be of an 
inflammable nature, and that the fire-resisting properties can only 
be applied to the outer envelope (of tape or braid, as the case may 
be), and therefore to plunge a piece of cable bodily into the fire 
would be to give quite an incorrect impression as to its behaviour 
under normal conditions, since the rubber would run out at each 
end and burn readily. If it is desired to properly test the fire- 
resisting properties of such a cable, the conditions should be made 
to resemble as closely as possible those which would exist when the 
cable is fixed in position in a building, where a fire could only 
attack it in two ways:—(1) By flames impinging upon its outer 
covering or envelope; (2) By an electric arc being set up within or 
from the cable itself. 

To imitate the conditions first set forth above, the sample should 
be suspended horizontally over a Bunsen burner, so that the flame 
could only impinge upon it in the middle of its length. It will 
then be found that the outer coverings are not affected, and that no 
indication arises of the cable being affected by .the heat until the 
rubber within the envelope has become so hot as to force its way 
through it to the surface. The rubber thus brought to the surface 
will undoubtedly burn; but there should be very little burning, 
and as soon as the source of heat (the Bunsen burner) is removed, 
the burning should promptly cease, and the fire should have no 
inclination to spread. 

To imitate the conditions eet forth in No. 2 above, a small hole 
should be cut in the middJe of the sample so as to expose the 
conductor, and an arc set up at such point by means of an arc lamp 
carbon, when, as above indicated, it should be found that the rubber 
actually exposed alone will burn; and, on the source of heat being 
removed or stopped, the fire should die out. The better the 
quality of the rubber on a cable, the more readily it will burn ; 
nevertheless, Measrs. W. T. Glover & Co., Ltd., who have furnished 
us with these details, claim that, although in all their rubber cables 
a high grade of pure fine hard Para rubber is used, their fire- 
resisting cables will give excellent results when submitted to 
practical tests. 


Electricity at Chatham Dockyard,—An interesting 
lecture on “Electricity” was given on Saturday to the members of 
the Dockyard ‘Smiths’ Association” at their meeting-house, 
“The Old Barn,” Chatham. Mr. W. J. Brown, master smith, 
delivered the lecture, in which he referred to the fact that they 
were now on the eve of a complete installation of electric power 
throughout the whole of the Royal Dockyard at Chatham, and 
already in some departments they were using electricity for 
driving the machinery and lighting the shops. 


Electricity in Gold Mining.—The Mysore Gold Mining 
Co. in its report for 1904, istates that notwithstanding that 18,230 
tons more ore were mined and milled, and that.a greater extent of 
development work was recorded, the total expenditure in India and 
England was £284 less than in 1903. The reduction in the working 
cost per ton thus apparent is an eminently satisfactory feature of 
the year’s operations, one of the contributing causes being the lower 
price now paid for the power supplied under the Cauvery electrical 
power scheme. 
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WEYMOUTH AND MELCOMBE REGIS COR- The larger sets have each an output of 122 Kw. at from 


PORATION ELECTRICITY SUPPLY. 460 to 520 volts, and are connected across the outers of the 
anes three-wire distributing system. 


‘HE installation of electric lighting plant at the Weymouth All the dynamos are shunt-wound, and are speciaily 
clectricity works having recently been completed, a short designed for a fixed brush position from no load to 
description thereof may be of interest to our 





readers. 

The contract for the generating plant was awarded 
io the International Electrical Engineering Co., 
London, and one of our views shows the four 
generating sets. The engines are by Messrs. 
Reavell & Co., Ltd., of Ipswich, two of them being 


two-crank and two three-crank high-speed engines. an Se I 
(AL. Adm weimmnee 





The cylinder proportions of all these are identical, 
so that the parts are interchangeable between all 
the engines, 

It will be remembered that in these compound 
ngines a special steam cycle is adopted (Scott’s 
yatent); this steam cycle is really a development 
of the old “ Cornish” cycle, which enables the 
engines to be made of very simple design. 

The three-crank engines are designed to give an 
output of 200 1.H.p., and the two-crank size to J. & P. Capes on THe BrackwaTeR BrIpGE. 
give 125 LH.P. when running at a speed of 425 
r.p.m., with 150 Ib. steam pressure, non-condensing, and full load. Hach is provided with a pair of lamps 
they can be worked condensing when required. fitted in a box with ground glass front, and con- 
The generators are of the multipolar type, and are six in nected across the main terminals of the machine, so 






























GeneRaTING Poant at WeyMouTH RegavELL Ene@ines!pRivine I.E.E, Dynamos. 
number. The smaller machines have an output of 374 Kw. that the switchboard attendant can see at a glance which 
at from 230 to 260 volts, and two of these are coupled in machine is working. 

tandem to each of the two-crank engines, thus avoiding the A motor booster has also been supplied, consisting of a 


use of a separate balancer. motor driving two boosters, each having a normal output of 
G 
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main bus-bars. 


national Electrical Engineering Co., and is shown in the of Weymouth. 


133 amperes at 90 volts, the motor being connected to the 


either can be used as a suction or as a return pipe, and 





by reversing the flow from time to time the pipes are kept 
-~The ‘switchboard was also supplied by the Inter- clear. . The pipes in the foreshore were laid by Mr. Vallance, 


accompanying illustration. It is constructed. of marble The Tudor Accumulator: Oo. have supplied a three-wire 



































WeymoutH Execrriciry Works: Main SwItcHBOARD. 


battery of 360 ampere- 
hours capacity, which 
is charged and dis- 
charged through the 
boosters, without regu- 
lating cells. 

Referring to the out- 
door work, the mains 
contract has been 


_ carried out by Messrs, 


Johnson & Phillips, 
of ‘Old Charlton. 
About 45 miles of 
their standard paper- 
insulated lead-covered 
cables have been laid 
in wooden troughing, 
filled in with refined 
bitumen and covered 
with bricks. The 
positive and negative 
feeders are made up 
in one concentric 
cable, the middle wire 
feeder being a single 
cable. . All the dis- 
tributors are single 
cables. ° The feeders 
are of '*25 sq. in. 


panels, securely fixed to a substantial iron frame.. The section with ‘2, sq. in. middle wire, and the distributors are 


automatic circuit-breakers are of the I.E.E. Co.’s make. 
The lighting of the switchboard is carried out partly by the 
use of illuminated dial instruments, and partly by incan- 


"1, °06, *1 sq. in. 


The public lighting cables are laid across 
the harbour, being specially armoured for the purpose. 
All the underground network disconnecting and fuse 


descent lamps on projecting brackets. The voltmeters are boxes are of the special “J. & P.” pattern with bell covers, 


fixed above the board on swinging brackets, enabling the 


instruments to = be 
turned through}; an 
angle of 120°. 

The other plant in 
the station includes 
three Lancashire 
boilers, 28 ft. long x 
8 ft. diameter, by 
Messrs, E. Danks and 
Co., Ltd., of Oldbury, 
Weir compound feed- 
pumps, and Ledward 
ejector condensers. 
The whole of the 
cams pee pair ex- 

aust, feed water, and 

drain—was supplied 
and erected by Messrs. 
Aiton & Co. of 
Willesden Junction, 
whose contract in- 
cluded also the feed 
pumps, an economiser 
by Messrs. Lowcock, 
the ejector condensers, 
centrifugal pumps by 
Messrs. J. and H. 
Gwynne, with E.C.C. 
motors, meter, and 
feed tank. 

The steam and 
feed pipes are all 
of weldless steel, 
with weldless steel 
flanges screwed on. 


All branches from the steam range 
are taken . off by means of weldless saddles riveted © 
to the pipes. All low-pressure pipes are of: cast-iron. 
The circulating water pipes are laid in duplicate into 
the middle of the harbour, and: pass through a separate 
strainer box to the pumps; these pipes are arranged so that 


not requiring brick pits. 

















BRIDLINGTON Exzotriciry Works: GENERATING Prant (ALLEN—J. & P. StHam Dynamos). 


The town lighting consists of 1, 4 and }-amp. Nerast 
lamps fed by three-core cables. About 250 of these, com- 
plete | with standards on wall brackets, have been supplied 
and erected by, Messrs. Johnson & Phillips, who are at 
present engaged in carrying out the second extension order 
for lighting the pier, railway station and gardens. 
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Messrs. Oliver & Co. have supplied 40 arc lamps with 
lowering gear for the sea front, on posts made by Messrs. J. 
Allan & Son, of Glasgow. 

The whole of the plant was constructed and installed 
under the supervision of Messrs. Kennedy & Jenkin, the 
consulting engineers for the scheme. 








BRIDLINGTON ELECTRICITY WORKS. 


BRIDLINGTON, on the coast of Yorkshire, although one of 
England’s ancient towns, is nevertheless one of its youngest 
boroughs, and has shown no little enterprise in commencing 
an electrical undertaking on municipal lines. The works 
were formally opened on the 2nd inst. by the Mayor of Brid- 
lington. With the exception of the electric lighting of the 
Royal Prince’s Parade, there has been hitherto no electrical 
works in the town, and the Parade has been lighted by a 
gas-driven dynamo of a type that is now regarded as quite 
old-fashioned. 

Before the district was yet incorporated, the then Urban 
District. Council (in the summer of 1899) received com- 
munications from several companies which were desirous of 
obtaining an electric lighting order for the district. At 
once there sprang up a spirit of. hostility to the idea of a 
private monopoly, and the Council:‘decided;to apply for a 
Provisional Order on{fits'own behalf.-~Mr. F. H. Medhurst, 





ment, Board. having been received to the borrowing of 
£26,481, the contracts were placed, and work wascommenced. 














BBIDLINGTON ,ELECTRICITY WORKS. 








was appointed con- 








of the firm of A brief descrip- 
Messrs. F. H. Med- tion of the build- 
hurst, Page and ing and equipment 
Lloyd, was —— is given below. 
to report on the The buildings 
whole subject, and themselves were 
the Order was designed by the 
obtained in 1900. borough engineer, 
In 1902 the Mr. E. R. Mat- 
matter, which had thews, and are 
been in abeyance, situated in a con- 
was taken up in venient —_ position, 
earnest, and the 4 bbe hh BR 4 affording adequate 
ceremony of the al tt o06°:0 0 W space for future 
2nd inst. marked Teese FS Cm A iy extensions. The 
the fruition of the ** uf Fe J ae Es y- * 2 buildings are con- 
scheme. ae of — i — i £ structed of red 
ape 1 FI ae 
- : a a ornamented with 


sulting engineer, 
and was instructed 
to prepare plans 


string courses and 
window mould- 
ings of _ stone. 





for a scheme of 
public and private 
lighting on the 











LanocaSHIBE BOILERS. 


three-wire system, with a pressure of 220 volts at the 
consumers’ terminals. The sanction of the Local Govern- 


Main SWITCHBOARD. 


The chimney shaft 
is 130 ft. high, 
of octagonal shape, 
with a square base. The shaft is built on a block 
of concrete 23 ft. sq., and 8 ft. thick, strengthened 
with steel girders. The steam-raising plant comprises two 
Lancashire boilers, each of which is 7 ft. 6 in. in diameter and 
30 ft. in length, and is capable of supplying steam for both 
thedynamos. The working pressure is 135 lb. per sq. in., 
but the boilers are constructed to carry 150 lb. The boilers 
are seated on Poulton blocks ; the brickwork is faced with 
white glazed bricks, and the boiler fittings are of Dewrance’s 
and Turnbull’s manufacture. A 96-tube Green economiser 
is placed in the main flue, and is worked by a 1}-B.H.P. 
motor. The boiler feed is supplied by vertical compound 
Hall pumps, each designed to deliver 2,000 gal. of water per 
hour against a pressure of 150 lb. per sg. in. The steam 
piping is so arranged that steam can be supplied to either 
or both the engines from either boiler. The pipes are of 
mild steel, with welded flanges. The water supply is taken 
either from the water mains or from a tank, which is 
supplied from a well by the feed pumps. From the tank it 
gravitates to the Boby-Chevalet feed-water heater. This 


apparatus was installed to reduce the hardness of 1,500 gal. 
of water per hour from ‘20° or more to 4° of total hardness, and 
to raise its temperature at the same t’me to boiling point. 
The engine room is 36 ft. long x 32 ft. wide, and 
presents a handsome appearance. 


The walls are faced toa 
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height of'18 ft. with glazed bricks, and the floor is paved 
with Staffordshire encaustic tiles. The electrical equipment 
consists of two 100-Kw. Allen—Johnson & Phillips steam 
dynamos of the four-pole type. The engines, each of 
160 H.P., are of the double-acting vertical compound 
enclosed type with forced-lubrication, and run at 475 r.p.m. 
The cylinders are 10 in. and 17 in. in diameter, with a stroke 
of 74 in. The 
dynamos are each 





capable of supplying 
some 4,000 8-c.P. 
lamps. The J. & P. 
balancer-booster 
runs at a speed of 
1,000 r.p.m. The 
E.P.S. storage bat- 
teries are of 450 
ampere-hours capa- 
city. The switch- a hoaiien 
board, by Messrs. Riana some | ig 
Johnson & Phillips, elie) want 
consists of polished - 
slate panels fixed to 
a metal frame, 
with the usual 
equipments. 

There are three 
feeders from the 















although the sum involved might not seem to some of them 
to be a very large one, yet it represented one-third of the 
borough’s rateable value. 

The Mayor accepted the key with thanks, and gave an 
interesting account of the progress of the scheme since its 
initiation. He declared that Bridlington was the first town 
in the kingdom the streets of which were entirely lighted 
with electric light. 
The revenue they 
would so derive 
being considerable, 
and there being also 
a good number of 
private consumers, 
he prognosticated 
that even from 
the first there would 
be no loss. He 
then opened the 
works, and _ the 
party proceeded to 
inspect the plant. 








apy 1 PORE At a later stage 
ee ie of the proceedings, 
agit i Mr. J. V. Main- 


i 
prize, the chair- 
man of the Elec- 


tricity Committee, 





works connected 
with the distribut- 
ing mains, and the 
aggregate’ length of 
all the mains, which were supplied by the Anchor Cable Co., 
is 30 miles. The distributors are made up of three cables, 
paper-insulated, lead-sheathed, and armoured with steel tape. 
The mains are laid direct in the ground. Thestreet lighting 
consists of 410 incandescent lamps, aud 32 arc lamps; 16 of 
the latter are of 1,000 c.p., and the remainder of 500 c.P. 
The street lighting is divided into four groups, switched on 
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BRIDLINGTON: GENERAL VIEW OF SWITCHGEAR. 





prior to connecting- 
up the town, spoke 
of the arguments 
that had been 
advanced against the suggestion for municipalisation of the 
supply, but referred with the utmost optimism to the future 
of the undertaking. The particulars of the contracts he 
quoted, were as follows :—Two 100-kw. dynamos, balancer- 
booster set, 10-ton travelling crane and tools, Johnson and 
Phillips, £2,459; two Lancashire boilers, one Green 
economiser, boiler settings and flues, Clayton & Son, 





NationaL TELEPHONE Company’s “ BaNK” EXCHANGE, AFTER THE RECENT FIBE. 


and off from the works by means of long-range switches. 
At the time of commencement there were nearly 90 con- 
sumers, in addition to the street lighting. 


The opening ceremony took place in the presence of a 
very large assembly. The Town Clerk presented a golden 
key to the Mayor, and commented on the fact that, 





£1,413 ; storage battery, 220 cells, Electric Power Storage 
Co., £1,067; switchboard and connections, Johnson and 
Phillips, £858 ; mains (10 years’ guarantee), Anchor Cable 
Co., £9,251; pipework, pumps, and heater, Messrs. J. 
Spencer & Son, £1,429; street lighting columns, fittings, 
&c., British Prism Globe Electrical Co., £2,597 ; buildings, 
chimney, &c., Messrs. G. Storr & Son, £5,238, After 
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wishing the undertaking all. possible success, he called on 
Alderman Johnson and Councillor Andrew to start the 
engines, which being done he switched on the current, amid 
applause. 

On the evening of the 2nd inst. Mr. F. H. Medhurst, the 
consulting engineer, entertained the members-of the Corpora- 
tion, officials, contractors, and a number of friends to dinner 
at the Brunswick Hotel, Bridlington, to suitably mark the 
occasion. 

The photographs used to illustrate this article were taken 
by Mr. Spurr, of Bridlington, 








THE TELEPHONE FIRE. 


As briefly noted in our last issue, the National Telephone Co. 
on the 28th ult. were again the victims of serious fires, 
which destroyed the test room at their Bank Exchange and 
a large distributing room at Oxford Court. On the opposite 
page we give illustration’ showing the wreckage of the 
derrick and the burnt-out test room. Fortunately, the 
switchboard in the exchange was not damaged except by 
water ; a temporary test-board, which is kept in readiness 
for such emergencies, was at once requisitioned, and in a 
remarkably short time a large proportion of the subscribers 
were re-connected. In a few days, it is hoped, the whole of 
the connections will be restored. 

Unfortunately, a large number of through junctions pass 
through the Oxford Court distributing room, and the 
severance of these caused serious difficulty in communicating 
with the eastern and southern districts. About 6,000 
subcribers’ stations and 1,000 junctions were cut off by 
the fire, many aerial cables being destroyed. The disaster 
is attributed to an accidental contact with the live rail in the 
tunnel of the Metropolitan District Railway, near West- 
minster Bridge, the railway company having been carrying 
out tests on the night of the accident. As it happens, it 
was the intention of the company to abolish the Bank 
Exchange this year in any event, and to divide the sub- 
scribers between the Holborn and London Wall exchanges ; 
nevertheless, the company merits our sympathy in the 
serious misfortune which has befallen it. May this be the 
last of its kind ! 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExgorricaL Reviaw posted as to their movements. | 


Central Station Engineers.—The Annual Works Dinner 
of the Croydon Corporation Electricity Works staff was held at the 
“ Greyhound” on Friday, 24th ult, the chief engineer, Mr, A. C. 
CramB, being in the chair, supported by Mr. W. Buspr, chief 
assistant engineer (vice-chairman). A good programme of songs, 
recitations and instrumental music, was ably rendered by various 
members of the staff at the smoking concert which followed. 
During the evening a handsomely fitted travelling bag was pre- 
sented to Mr, C. W. Sau, who was leaving to take up a higher posi- 
tion at Bradford. 

The Birkenhead T.C. has increased the salary of Mr. G. P. 8HaLt- 
CROSS, assistant electrical engineer, from £225 to £250 per annum. 

The Worcester Electricity Committee has recommended the T.C. 
to vote a gratuity of £21 to Mr. T. H. Brrreri for extra services 
in the management of the electricity undertaking between the time 
= = Sutherland’s resignation and Mr. Shaw’s commencement of 

uties, 

At the meeting of the Salford T.C., held on March 1st, the recom- 
mendation of the Electricity Committee increasing the salary of 
the electrical engineer, Mr. C. D; Tarrm, from £700 to £750 per 
annum, was negatived by 31 votes to 17. 

The Dewsbury T.O. has adopted a recommendation that the salary 
of Mr. A. P. DryBurau, assistant engineer, be advanced from £150 
to £170 per annum. 

At the offices of the County of Northampton Electric Power and 
Traction Co., Ltd., Wellingborough, last week, on the occasion of 





the managing engineer (Mr. H. J. Nissurr) terminating his appoint- 
ment with this company to take up another similar position at 
Sheerness, he was presented with a gold-mounted umbrella, 
together with an illuminated address. 

Mr. Duncan MoLennan, of Glasgow, has been appointed 
assistant mains superintendent to the Corporation of Greenock. 

Mr. Vincent has resigned his position as borough electrical engi- 
neer of Bermondsey. Whoever is appointed his successor is to 
receive £450 per annum, rising by annual increments of £25 to £600 
a year. 

At the meeting of the Glasgow T.C. on 2nd inst, the resignation 
of Mr, W. A. CHamen, chief engineer and manager of the Elec- 
tricity Department, was considered. The Committee, in recom- 
mending the acceptance of the resignation, placed on record their 
high appreciation of the valuable services which Mr. Chamen had 
rendered to the city during the-seven years that he had acted as 
chief engineer to the Electricity Department. The Committee 
further recommended that Mr. Chamen’s wish to be relieved of his 
duties at an early date be acceded to. At the meeting of the T.C. 
Mr. Willock, the chairman of the Electricity Committee, referred 
to Mr. Chamen’s resignation. When he came to Glasgow their capital 
was £150,000, and after seven years it was £1,300,000. To put it in 
another way, their revenue seven years ago was £45,000, and this 
year it was £190,000. He had also built two magnificent electric 
lighting stations for the Corporation, and the department had now 
got beyond the stage where the carping critic troubled them. They 
wished him success in his new sphere. 

At a meeting of the Electricity Committee of the Glasgow T.O. on 
Tuesday afternoon Mr. Lack, chief assistant, was appointed chief 
engineer of the department in succession to Mr. Chamen. Mr. 
Lackie’s salary is at present £500, and it was raised to £800, rising 
to £1,000. The Committee further decided to ask the T.C. to sanc- 
tion the appointment of Mr. Pacr (at present Mr. Lackie’s junior) 
as chief assistant at a salary of £500. 

On Friday last, on the recommendation of the Lighting Com- 
mittee, the Islington Borough Council resolved :—‘ That, owing to 
the manner in which Mr. Percy E. Rycrort has discharged his 
duties as works engineer, he be promoted to the position of chief 
assistant electrical engineer at a salary of £300 pef annum.” 

It was announced at a meeting of the Wigan T.C. on March Ist, 
that Mr. THzoporz Partinaton, engineer-in-chief of the Pem- 
berton station, had resigned his position. The Electric and Tram- 
ways Committee, it was stated, had decided to put the Pemberton 
station under the sole control of Mr. Stuvry, the borough electrical 
engineer, and the resignation was a sequel. 

Certain charges which having recently been brought against the 
profecsional ‘‘competency ” of Mr. H. D. Muwno, city electrical 
engineer, in the Exeter City Council meeting, we wish to draw 
attention {to the Committee’s expression of opinion on the subject 
which appears among our “ Lighting Notes” to-day. 


Tramway Officials.—The appointment of manager of 
the Newcastle-on-Tyne tramways has been secured by Mr. Eanust 
Harton, general manager of the Salford tramways. The salary is 
£700 per annum. 

The Manchester T.C. has appointed Mr. Hancock, principal clerk 
in the Traffic Department, at £180 per annum, as parcels superin- 
tendent at a yearly salary of £250, and Mr. J. Havss, jun., car 
works manager, at £250, has been appointed rolling stock superin- 
tendent at £350 a year. 

Mr. N. A. BELL, accountant, in the Tramways Department of the 
Glasgow Corporation, has been appointed chief accountant in Lisbon 
under Mr. Clark, who left Glasgow a few years ago to take over the 
management of the Lisbon Tramways. Mr. Bell will receive a 
salary of £400 per annum. 

Mr. Wm. Grant, who has acted as manager of the Rotherham 
Municipal Tramways since their inauguration, has been appointed 
tramway manager at Ayr by the T.C. There were 80 applicants for 
the post. 

The West Ham Council at its last meeting passed a recom- 
mendation of the Electric Lighting and Tramways Committee to 
increase the salary of the tramways manager (Mz. H. E. Bram) 
by £50, with a further increase in August next of £50, and a 
third increase in February, 1906, of a further £50. 


General,—Mr. J. H. Doxsson, formerly an apprentice in 
Crewe Railway Works, has been appointed to the Professorship of 
Electro-technics at the Transvaal Technical Institute, Johannesburg. 
Mr. Dobson matriculated at University College, Liverpool, was 
afterwards appointed head of the engineering department at Gamble 
Institute, St, Helen’s, and last year went to South Africa with Prof. 
Hele-Shaw. 

Mr. W. Steuart, of the firm of Messrs. Steuart & Fenn, Ltd, 


-electrical engineers and contractors, New Zealand, is in this country 


on business connected with electrical work in New Zealand. Com- 
munications may be addressed to him at 3, Kensington Gardens 
Square, London, W. 

On Ist inst., at St. John’s Church, Stanmore, Mr. Frepmricx A. 
Cortsz Lerau, of the firm of Messrs. Lacey, Sillar & Leigh, was 
married to Dorothy, only daughter of the late Sidney Humbert, of 
Watford. 

At the National Telephone Co.’s offices at Norwich, on 18th ulf., 
the staff assembled to present a walnut smoking cabinet to Mr. 
F. M. Hatt, chief inspector, who is leaving the service owing to 
ill-health. Mr. Hall has been with the company for the past 10 

ears. 
: The Council of the Royal Society recently decided to recom- 
mend 15 gentlemen from the list of candidates for election into the 
Fellowship of the Society, The following are among them :—Mr. 
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F. O. G. SzaBzz, senior demonstrator at the Cavendish Laboratory, 
Cambridge, and author of numerous papers on electric and magnetic 
problems, including a method for testing the magnetic properties of 
iron and steel; the Hon. R. J. Srrurt, Fellow of Trinity College, 
Cambridge, an original investigator in physics, on questions such as 
the dispersion of the cathode rays by magnetic force, the behaviour 
of the Becquerel and Réatgen rays, and the discharge of electricity 
through argon and helium. 

A private message from West Orange, N.J., states that Mr. Txos. 
Atva Epison is better. He is now able to visit his laboratory, and 
is expected to be entirely recovered from the effects of his recent 
operation in about six weeks’ time. 


Obituary.—Mr. Norton P. Ors, chairman of the Otis 
Elevator Co., died at Yonkers, N.Y.,on Febraary 21st, aged 65. 

We learn with sincere regret of the death of Mr. StzPHEN 
Witt1am SinvEeR, whose name is inseparably connected with the 
“ Silvertown” company (the India-rubber, Gutta-percha and Tele- 
graph Works Co., Ltd.). Death occurred on 7th inst. from a 
relapse after congestion of the lungs. Mr. Silver had reached the 
advanced age of 86 years, 








NEW COMPANIES REGISTERED. 


Electromobile Hiring Co., Ltd. (83,703).—This company was 
registered on February 25th, with a capital of £8,000 in £1 shares, to let out to 
hire, sell, and deal in electric and other motor-cars and carriages, and to carry 
on the business of automobile store and garage keepers, motor repairers and 
cleaners, suppliers of electricity and other motive power, &c., and to adopt two 
agreements with the Electromobile Co., Ltd. TH® first subscribers (each with 
one share) are :—G. Cockerton, 7, Curzon Street, W., secretary; A. Colquhoun, 
27, Oppidans Road, N.W., clerk; A. P. Hall, 140, Long Acre, W.C., clerk ; 
H. Joly, 32, South Parade, S.W., electrical engineer; E. N. Ruddock, 23, Palace 
Road, Streatham Hill, S.W., engineer ; J. Stewart, 118, Farringdon Road, E.C., 
book-keeper; W. C. West, 85, Mornington Cresent, Regent's Park, N.W.., clerk; 
and T. G. Chambers, 7, Curzon Street, W., managing director. Noinitial public 
issue. The first directors are Lord Westbury and T. G. Chambers. Lord 
Westbury may retain office so long as he holds 3,000 shares. T. G. Chambers 
may retain office while the Electromobile Co., Ltd., holds 3,000 shares. Remu- 
neration (if any) as fixed by the company. 


Webster Electrical Engineering Co., Ltd. (83,637).—This 
company was registered on February 20th, with acapital of £10,000 in £1 shares 
(5,000 6 per cent. cumulative preference, 4,000 prefeired ordinary and 1,000 de- 
ferred ordinary), to take over the business of an electrical engineer carried on 
by C. W. Webster, at Laycock’s Mill, Thornton Road, Bradford, and to adopt 
an agreement with the said vendor. The first subscribers (each with one pre- 
ferred ordinary share) are:—F. W. T. Newbould, Ivy House, Shipley, Yorks, 
wool merchant; W. M. Gray, District Bank Chambers, Bradford, chartered 
accountant; C. W. Webster, Laycock’s Mill, Bradford, electrical engineer ; 
J.T. Webster, 750, Manchester Road, Bradford, traveller; W. Morgan, 23, Bank 
Street, Bradford, solicitor ; J. H. Haley, District Bank Chambers, Bradford, in- 
corporated accountant; and A. E. Stringer, District Bank Chambers, Bradford, 
incorporated accountant. No initial public issue, The number of directors is 
not to be less than two nor more than seven: the first are C. W. Webster 
(managing director) and F. W. T. Newbould; qualification, 50 shares; remune- 
ration of managing director, £3 10s. per week; of other directors, as fixed by 
the company. Registered office, Laycock’s Mill, Thornton Road, Bradford. 


Light Electric Motor Co., Ltd. (5,792).—This company was 
registered in Edinburgh on February 21st, with a capital of £6,500 in £1 shares, 
to purchase the business of manufacturers of electrical specialities, electric 
power and light contractors, \c., carried on under the style of “The Light 
Electric Motor Co.,” at 164, Howard Street, Glasgow, and to carry on the same. 
The first subscribers are :—J. Maclean, 164, Howard Street, Glasgow, consulting 
electrical engineer, 3,500 shares; D. Laurie, Belhaven, Myrtle Avenue, Lenzie, 
merchant, 1,500 shares; G. Rowland, 54, East Street, Horsham, Sussex, 
builder, 1,000 shares; R. Craig, Cherryhill View, Larkhall, tailor, 100 shares, 
J. Clelland, Union Street. Larkhall, merchant, 100 shares; H. D. Fitzpatrick; 
100, Wellington Street, Glasgow, patent agent, 100 shares; and W. Callender, 
100, West Regent Street, Glasgow, solicitor,1 share. The number of directors is 
not to be less than two nor more than seven; the first are J. Maclean, G. Row- 
land and D, Laurie; qualification, £100; remuneration as fixed by the company, 
Registered office, 164, Howard Street, Glasgow. 


International Dowsing Electric Heating and Appliances Co., 
Ltd. (83,693).—This company was registered on February 24th, with a capital of 
£20,000 in £1 shares, to adopt an agreement with A. Romberg, liquidator of the 
Compagnie International de Chauffage par C’Electricité, to acquire any 

atents and inventions relating to heating and lighting by electricity for 

ygienic, therapeutic and general purposes, to carry on any scientific, thera- 
peutic, medical or surgical institution,&c. The subscribers (each with one 
share) are :—D. Huntley, 70, Loveday Road, West Ealing, electrical engineer ; 
H.J. Dowsing, 24, Budge Row, E.C., electrical engineer; D. MacLaurin, 36, 
Basinghall Street, E.C., merchant; W. Conolly, Buckburst, Redhill, gentleman: 
A.C. Newstead, Abergate, Bromley, outfitter; C. J. Hudson, 7, Bonchurch 
Road, West Ealing, traveller; and W. Frost, 20, Finsbury Circus, E.C., clerk. 
No initial public issue. The number of directors is not to be less than four nor 
more than seven; the first are W. Conolly, A.C. Newstead, H. J. Dowsing, D. 
MacLaurin, and A. M. Romberg; qualification, £100; remuneration, 10 per 
cent. of the profits, divisible, Registered office, 24, Budge Row, E,C. 


Mansfield & Sons, Ltd. (83,671).— This company was 
registered on February 22nd, with a capital of £20,000 in £1 shares, to 
carry on the business of gas, sanitary, hydraulic, civil and mechanical engi- 
neers, dealers in apparatus used in connection with the generation, distribu- 
tion, supply, accumulation and employment of gas, water and electricity. &c. 
The first subscribers (each with one share) are:—A. Mansfield, 20, Redcross 
Street, Liverpool, engineer; W. Mansfield, 20, Redcross Street, engi- 
neer; E. Mansfield, Whitby, Chester, engineer; Miss C. Mansfield, 
Whitby, Chester; Miss N. Mansfield, Whitby, Chester; C, McBride, 12, St. 
Vincent Road, Egremont, book-keeper; and W. J. Hart, 14, Ridley Street, 
— buyer. No initial public issue. A. Mansfield is managing director for 
ife. 


Electrical and Hardware Co., Ltd. (83,661).—This com- 
pany was registered on February 22nd, with a capital of £1,000 in £1 shares, to 
manufacture and deal in electrical and other lamps, bulbs, bells, batteries, 
toys, novelties, and accessories, hardware, tinware, earthenware, ceramic ware, 
&c. The first subscribers are :—F'. Frohwein, 20, Paper Street, E.C., merchant, 
with 100 shares; H. Leeser, 25, Cambridge Gardens, North Kensington, W., 
merchant, 100 shares; A. Baden, 8, Landseer Road, Bow, E., merchant, 1 share; 
W. Hart, 85, Mann Street, 8.E., clerk, 1 share; A, D, Jackson, 75a, Little 





Britain, E.C., merchant, 1 share; W. Webb, 11, Ludlow Street, N., clerk; 
and E. D. Hunwick, Arbour Villa, Violet Road, South Woodford, clerk. Nu 
initial public issue, The subscribers are to appoint the first directors; qualifi- 
eation, £100, 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Auto-Electric Rifle and Target Co., Ltd., London (76,336).— 
Issue, on February 8th, of a debenture for £50, part of series created December 
5th, 1904, to secure £5,000, charged on the company’s undertaking and property, 
present and future. No trustees. No previous issue of same series, 


4 9 
Mutual Telephone Co., Ltd. (56,627).—This company’s annua! 
return was filed on February 7th, when 6,283 preference and 10,348 ordinary 
shares had been taken up out of a nominal capital of £250,000 in 20,000 p 
ference and 80,000 ordinary shares of £5each. td. per share has been called u) 
and £1,184 7s. 6d. has been received, including payments in advance of cal 
Mortgages and charges: Nil. 


Municipal Electric Light and Power Co., Ltd. (29,021).— 
This company’s annual return was filed on January 13th, when 37 ordinary and 
30 founders’ shares had been taken up out of a nominal capital of £25,000 in 
2,490 ordinary shares of £10 each, and 100 founders’ shares of leach. £10) 
share has been called up on the ordinary and £1 on the founders’ shares, result 
ing in the receipt of £400. Mortgages and charges: Nil. 


Moelline Co., Lid., electric and general engineers, London 
(76,689).—Issue, on January 17th, of £250 debentures, part of series created 
December 28th, 1904, tosecure £5,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital (if any). Holders: 
City of London Contract Corporation, Ltd., 3, Tokenhouse Buildings, E.C. No 
trustees. No previous issue of same series, 


Eastern Telegraph Co., Ltd. (6,338).—Issue, on February 8th, 
of £5,000 debenture stock, being the whole of a series created by resolution of 
even date, constituting a first charge on the company’s undertaking and revenue. 
Holder: C. Robertson, 108, Gloucester Place, W. Debenture stock previously 
issued and ranking pari passu with this series: £1,882,704, 


Kalgoorlie Electric Power and Lighting Corporation, Ltd. 
(63,248).—A memorandum of satisfaction in full of a charge dated July 10th 
1902, securing not more than £10,000, has been filed. 


Chiswick Electricity Supply Corporation, Ltd. (38,854).- 
Issue, on January 17th, of £200 debentures, part of series created November 
2nd, 1900, and March 8th, 1901, to secure £50,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital, 
Holder: Miss H. Heybourne, Clive Cottage, The Warren, Manor Park, Essex. 
No trustees. Previously issued of same series: £33,500, 








ELECTRICITY SUPPLY ACCOUNTS. 


Tue Walsall returns for 1904 show a 
Walsall continuation of the previous year’s proé- 
Municipal perity. During the year electric traction 
Electricity called for some three-quarter’s of a million 
Supply. units; and, as a result, the output of the station 
nearly doubled. Under improved conditions 
the working costs fell more than 4d. per unit, and after meeting al! 
financial charges the department completed the year with a hand- 
some balance in hand of over £1,000. The previous year’s balance, 
some £70, was added to the reserve fund, which, however, as yet 
only totals some £176. The department is to be congratulated on 
the satisfactory result of the past year’s working. 
The prices charged are :—Private lighting, 6d. and 2d. per unit, 
maximum demand system, or 4d. flat rate; power, 2d. to 1}d.; and 
traction 14d. per unit. The chief engineer is Mr. Alex. Wyllie. 


GENERAL STATEMENT. 


For year ending December 8lst— 1904, 1903. 
Total capital expended ... see wo. £86,406 £78,572 
Number of units sold— 
Private supply ... coe tee oe 423,192 


Traction...  ... .. « .. 707,654f 993,121 
Public lighting ... =f ase abs 34,392 29,708 
Total number of units sold oe 1,165,238 622,829 
Equivalent No. of 8-c.P. lamps connected 46,038 $4,535 
Number of public lamps... 0s ei 19 19 
Maximum load in Kw. oes ee «es 754 521 
H.P. of motors connected ... ay ves 220 177 
Revenue account— 
Gross revenue ... sos vee eo. £12,109 £8,384 
» expenditure oe S00 ee £6,792 £5,498 
» profit aes at oe see £5,317 £2,886 
Average price obtained per unit— 
Private supply ... Sai see ove 3°66d. 3 93d. 
Public lighting ... one a see 3'50d. 400d. 
Traction ... RAS eee os ses 1°76d. 1°92d, 
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REVENUE AccounT FOR YHAR ENDING DECEMBER 3l1sr7, 1904. 


Gross revenue cae cos aa £12,109 = 2°5d. per unit. 
Works and distribution costs (including 
public lighting) ... : £5,316 = 109d. _,, 


Total working costs ... eee ove £6,792 = 1°40d.__,, 
Prorit StaTmEMmnt, 1904. 





Interest on loans, &c. ... ues nee ees £2,233 
Sinking fund ae aed ode aa a 2,023 
Balance carried forward... see mee ead 1,061 

Gross profit £5,317 


We have again to record a very satisfactory 


Aberdeen year’s work for this Scottish undertaking. 
Municipal The contributory causes to the department’s 
Electricity successful business in 1903 were largely respon- 


sible for its substantial maintenance in 1904. 
The traction and motor loads are largely 
increasing, the department having acquired a new consumer in the 
Aberdeen Suburban Tramways Co. The growth of the motor load 
in the city can be gauged from the following figures :— 


42,326 units. 


Supply. 


Year ending July 31st, 1900 eee eee 


is if ae 67,244, 
z oe 19022... 137,486, 
2 & 1903 275,038, 
a. ‘s 1904 388,570, 


In the result the department made a gross profit of £21,000, as 
compared with £16,000 at July, 1903, and after meeting statutory 
charges a balance of nearly £10,000 remained. The latter sum was 
allocated as to £6,320 to depreciation, and the remainder (including 
£278 received for sundry services rendered to the tramways depart- 
ment) to the reserve fund, which now totals £13,430. We con- 
gratulate the engineer, Mr. J. Alex. Bell, on the very sound position 
of his department. 

The prices charged are :—Privateilighting, 6d. and 24d. per unit ; 
power, 3d. and 1d.; and public lighting, 6d. and 2d, one hour 
maximum demand; traction, 23d. per unit, Suburban Co, ; 1°354d. 
per unit, Corporation Tramways. 


GENERAL STATEMENT. 


For year ending July 3lst— 1904, 1903. 
Total capital expended ... eee eas £220,743 £194,079 
Number of units sold— 
Private supply ees eos see 1,581,900 1,274,790 
Public lighting eee cee ° 258,803 217,212 
Traction ae sae ve 1,698,314 1,085,306 
Total number of units sold . 3,539,026 2,577,308 
Equivalent No. of 8-c.P. lamps connected 154,000 126,327 
H.P, of motors connected ... oe <<a 1,719 1,160 
Number of public lamps ... “re was 289 281 
Load factor ae saa xs aa 19-4 17°4 
Maximum loadin kw. ... aa aa 2,080 1,557 
Revenue Account— 
Gross revenue oes aS tee £38,210 £29,875 
» expenditure ... eve aes £17,136 £13,963 
oy BROOG  <s. ove cee cas £21,074 £15,912 
Average inclusive price obtained per unit— 
Private supply aa ean ase 3°7d. 3°7d. 
Public lighting eee wea << 2°6d. 2 6d. 
Traction eae eae was an 1°38d. 1°64d. 


REVENUE AccounT FoR YEAR ENDING JuLy 31st, 1904. 


Gross revenue ... see eee £38,210 = 2°59d. per unit, 
Works and distribution costs ... £12,621 = ‘Sid. _,, 
Total working costs... ‘ge e» £17,136 = 116d, ,, 


Prorit Statement, 1904, 


Interest on loans, &c. ace eve £7,398 
Sinking fund see re ies fee nas 4,003 
Balance on year’s working... ce au aaa 9,951 
Sundry amounts received during ye ces oes —278 

Gross profit... . £21,074 








Assessment of a Yorkshire Electric Light Works.— 
Although the premises were still in the hands of the contractors, 
and would not be in working condition for some time to come, the 
new generating station of the Yorkshire Electric Power Oo. at 
Thornhill, near Dewsbury, was some time ago assessed at a rat- 
able value of £1,200. We understand that the company thereupon 
sought the advice of the Machinery Users’ Association, with the 
result that their valuer, Mr. Humphreys-Davies, appeared before the 
Assessment Committee last week, and obtained a reduction of the 
Yatable value from £1,200 to £10, until such time as the station 
should be profitably occupied. 








CITY NOTES. 


We confess to feeling a little uneasy as we 
left the meeting of W. T. Henley’s Telegraph 
Works Co. on Monday last. There is a differ- 

ence of opinion among the directors as to the dividend declaration. 

Now, we do not doubt that it can often enough happen that one 

director may stand alone in his advocacy of some particular course 

that he regards as being good for his company, but knowing that 
the majority of his colleagues are unable to see eye to eye with 
him, he does not find it incumbent upon him to let his objection 
be known outside the door of the board-room. Henley’s, however 
is not a case in point. The unfortunate fact here is that the view 
that 15 per cent. is too large a dividend is expressed by the managing 
director, who, more than any other member of the company, should 
know the working of the company, its outlook, and its responribilties, 
and he has thought fit to make his opinion public. Mr. Sutton, it 
is true, did not suggest that the course proposed by the board 
should be departed from by the meeting, and asmaller dividend be 
declared; the difference is not so acute as that. Apparently he is 
personally convinced that, in view of prevailing circumstances, the 
company would have done better to pay 124 per cent., and keep 
more money in its coffers for what the future may bring forth. 

And certainly no one would have been surprised had the directors’ 

recent announcement been to that effect, for the lower interim 

dividend of last year, coupled with lessening profits and increasing 
prices of raw material, naturally led one to believe that there 
might be a drop; 1904 was a year of lower dividends, and 

Healey’s would not have suffered very seriously in reputation had 

that experience been theirs, especially if it made for continued 
stability of the company. There appears to be no room for doubt 
that the dividend of 15 per cent. was earned, and earned on a capital 
which bad become enlarged by the new work’s outlay. The elec- 
trical trade, as Mr. Sutton says, is decidedly improving, and the 
company is receiving its share of the increased business. But the 
new works cannot become revenue-earning before the autumn: 
While we agree that it is never good policy fora manufacturing com- 
pany to divide its profits up to the hilt, and while we can appre- 
ciate the desire of Mr. Sutton for placing the permanent soundness 
of the concern before the payment of big dividends, we may 
hope that the cause of the managing director’s feara will be 

removed by the coming of greater industrial activity and bettor 
paying business. For the present, however, we do not feel that we 
can regard that 15 per cent. for 1904 without soine misgivings. 


Henley’s. 


City of London Electric Lighting Co. 


On Wednesday afternoon at Salisbury House, Mr. J. B. Braith- 
waite, junr., presided over the meeting of this company. 
In moving the adoption of the report (Etzc. Rev., March 3rd, 
p. 365), the CHarnMmaNn said that the forecast of last year that an addi- 
tional dividend would be paid this year had been borne out, mainly 
due to the satisfactory working of the staff. They were able again to 
go through the year without any increase of capital, and he trusted 
they would be able to go on without adding materially to the 
capital, unless their Bill was carried. They were putting to reserve 
this year £45,500, which was more than was being paid to the 
ordinary shareholders. That was a conservative policy with which 
he felt they would all agree. With regard to the revenue account, 
they had received £221,671 from the sale of current, which was an 
increase of £10,500; revenue under contracts was nearly the same, 
being £13,449, against £13,277; meter rentals had gone up, and so 
had rents receivable, owing to the company having let the premises 
they had acquired for a transformer station. The total revenue was 
£255,087, as against £242,101 last year, being an increase of about 
£13,000. Their sales of current last year were 17,624,110 units, as 
against 14,806,449 units last year, an increase of 2,800,000 units. 
Perhaps the best means of enabling them to grasp the economies 
which had been brought about by the engineering staff, was 
to point out what was the cost of these additional units 
generated. The total cost of this was inside £1,000, or ia other 
words, seventy-six thousanths of a penny per unit. It showed how 
the increase of output brought down the cost of manufacture, and 
the result was that in the cost of generation the coal figure had 
come down from °4439d. in 1903, to ‘4001d. They had made a 
further satisfactory increase both in the number of customers and 
the number of lamps connected. They had increased their 
customers by 361 and the lamp connections by the equiva- 
lent of 87,000 &-c.e. lamps. The net result of all the 
operations of the past year was that they had earned an extra 
1 per cent. on the ordinary shares without diminishing their 
contributions to the reserve fund or to depreciation, and still 
carrying the came amount forward. The price they were getting 
for their current continued to fall, and th. fact that they had had 
to meet this decrease in ‘price and still give an extra 1 per cent. 
showed the success which attended the efforts made by the staf to 
reduce the cost of manufacture. They had only received about 
$id. on the average for their current, which showed a reduction of 
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nearly 4d. as compared with last year. No doubt he would be 
expected to say something with regard to what was known as the 
great £5,000,000 power scheme now before Parliament, which had 
been go much boomed in the papers. They naturally were watching 
the shareholders’ interests very closely in the matter, and were 
taking all the necessary steps to oppose that scheme, and without 
leading them to be unduly sanguine, he felt that they had some 
reasons to believe that their efforts would be successful. It would 
seem most inequitable to companies like their own—which had borne 
the heat and burden of the day, and spent large sums of capital on 
the faith of provisional orders granted by Parliament, and had had 
imposed on them very great obligations to supply the man who 
burnt his lamp for only a few hours—if Parliament then allowed any- 
one to come along and take the long-hour load, which was the pick 
of the load, and was the cheapest to supply. The promoters 
of this power scheme did not propose to take any 
responsibility for the supply of light, but simply wished 
to ‘supply in bulk for power purposes, and to authorised 
lighting undertakings, and further they asked that no purchase 
clause should be inserted like those which applied to the existing 
companies. The bait they held out was that they would be able to 
supply more cheaply, but his own belief was that this was fallacious. 
He did not see how the promoters were going to buy coal cheaper 
than their company, and they could not put in more efficient 
machinery than the City of London Co. had. Farther, their 
works were close to their customers, but the promoters of the new 
compavy proposed to erect a generating station come way from 
London, and if so they would have loss in transwi‘sion. 
In addition, while it was true that a generating s'ation for 
50,000 u.P. could work more economically than one for 3,000 H.P., 
yet there was a point beyond which it was no economy to increaee 
the size of a station. He, personally, believed that the figures 
which had been placed before the public by the promoters of the 
scheme were fallacious, and he felt that the existing companies could 
do as well. At all events, if their power load was taken away it 
would mean increasing the price for lighting, and that would not 
be for the public interest. 
Mr. F. W. Reynotps seconded the motion, and it was carried. 





South London Electric Supply Corporation. 


Tue directors’ report for the year ended December 31st, 1904, says 
that after making a full allowance for depreciation and preliminary 
expenses, the net balance is £21,884, from which must be deducted 
interest on borrowed capital, which absorbed £2,437, leaving a 
balance of £19,447. Out of this the board recommend the payment 
of a dividend at the rate of 4 per cent. on the ordinary shares for 
the year, carrying forward a balance of £6,447. The number of 
8-c. Pp. lamps connected on December 31st, 1904, was 107,000, being 
an increase during the year of 15,098 lamps, while applications 
were in hand for a further 4,200 lamps. In accordance with the 
information given to the shareholders at the last annual meeting, 
an issue of £50,000 debenture bonds was made in January of last 
year, the object being to pay off temporary loans and provide’ 
capital for necessary extension of mains and plant. The total 
number of units sold in 1904 was 9,205,842, being an increase for 
the year of 4,399,861 unite. The plant, machinery, and mains had 
been maintained in a high state of efficiency out of revenue. The 
cost of production had again been still further reduced. 


SraTEMENT or ELectriciry GENERATED, Soup, &c., DECEMBER 31st, 1904. 
Board of Trade units generated = as oe 9,842,989 
Sold to consumers and used by public arc jamps ee oe ee 9,205,342 
Quantity utilised 

Used on works for lighting, meter testing, and motors .. oo 195,006 

Total .. ¥ - ee os 9,400,348 
Quantity expended in distr ibution— 

In batteries and motor saaicssenad = ee os es ee 59,863 

In feeders ee ee oe oe eo eo eo ee 61,681 

T ransformers .. oe ee ee os os oe ee ‘ 257,827 

Total .. ee ee ee oe ee ee ee 378,871 

Total quantity ac counted for te ee oe oe oe ee oe 9,779,219 

Quantity unaccounted for we oe 63,770 

Number of lamps on circuit equiv alent in 8-c.p. December Slst_ .. 107,000 


H, W. Sprount, Manager and Engineer, 





County of London Electric Supply Co. 


Tue directors’ report for 1904, states that the capital expended 
during the year under review in respect of the company’s London 
districts amounted to £83,504, making the total expenditure on 
account of those districts up to December 3lst last £1,383,593. 
The balance from last account was £5,255, and from revenue 
account (after deducting generation and distribution costs, 
rent, rates, taxes, wages, directors’ fees, general establishment 
and other charges, and proportion of salaries) £85,279, making 
a total available revenue for the year 1904, of £90,535; 
interest on first and second debenture stock, and interest on 
temporary loans, £32,297; interim dividend on 30,000 6 per 
cent. preference shares for June half-year, £8,569; interim divi- 
dend on 40,000 ordinary shares at 4 per cent. per annum for 
June half-year £7,617; carried to reserve for depreciation, repairs, 
renewals, &c. £19,150; total, £67,633, leaving for farther distribu- 
tion, £22,902. Out of thissum the directors now recommend a further 
dividend on the 30,000 6 per cent. preference shares for the half- 
year ended December 31st, 1904, and a further dividend on the 





40,000 ordinary shares for the half-year ended December 31st, 1904’ 
at the rate of 5 per cent. perannum. These payments will absorb 
£18,050, and leave a balance of £8,452 to be carried forward. 


In October of last year £150,000 44 per cent. second debenture stock, being the 
balance of the £400,000 44 per cent. second debenture stock created, was issued 
to the compsny’s stock and shareholders at par. Application has been made 
to the Board of Trade, with the consent of the local authority, for a provisiona! 
order for the district of the Croydon Rural District Council, which adjoinst) « 
company’s southern areas. Under the powers of the London Electric Lighting 
Areas Act, 1904, agreements have been entered into with the Borough Council 
of Islington and Battersea ior exchange of the overlapping areas affected by th: 
Bill. The company is promoting a Bill in the present Session of Parliament, 
the main objects of which are :—(a) To enable the company to interconnect its 
London stations; (b) to obtain compulsory powers for acquiring lands; and (: 
to supply energy in buJk to authorised undertakers. The Bill has passed 
Standing Orders, and now awaits the Committee stage. Various Bills are being 
—. in the present Session of Parliament which may affect the company, 

ut the necessary steps are being taken to protect the company’s interest. Th¢ 
profits derived from the company’s London stations for 1904 amounted t 
£92,730 19s. 6d., against £78,423 11s. 6d. for 1908, being an increase of 26°29 per 
cent. for the year, while the percentage of working expeases to revenue from 
sale of current fell from 50°6 per cent, to 45°38 per cent. The total applications 
received at December 3ist last amounted to the equivalent of 647,711 8-c.1. 
lamps, being an increase of 118,855 Jamps for the year, as against 112, 564 lamp 
for 1903. Included in these figures are 865 users of motors, aggregating 
7,811 u.P., showing an increase of 1,974 u.P. for 1904, of which 890 H.pP. is in 
respect of the Wandsworth station. The total units sold were 7,181,809, a 
against 5,754,633 for the previous year. To meet the growing demand in th: 
company’s northern districts additional plant is on order, and will be erected 
at the City Road station during the current year. The plant erected last year 
at the Wandsworth station will, it is anticipated, be sufficient for the com- 
pany’s requirements for the immediate future in the southern districts. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c, 


Quantity generated in B.O.T. units .. nr oe oe oe ee 10,078,411 
Quantity sold - 

Private consumers sa meter es oe =e ate ee ee 7,181,208 

Total sold oe ‘aa ee pe ee a 7,181,309 
Quantity used on works . re <a re ae eo “ ae 657,981 
Total quantity accounted ‘for .. ve as ee oe oe oe 7,839,290 
Quantity not accounted for .. ee oe ee ee oe oe 2,239,121 
Total maximum supply demanded .. ee ee eo ee «- 6,016 kw. 


The directors of the Bournemouth and Poole Electricity Supply Co., Ltd 
have declared a dividend on the ordinary shares of the company at the rate o/ 
7 per cent. per annum for the year 1904. The business of the Scottish Hous« 
oe Electricity Co., Ltd., shows a substantial improvement on the year's 
working. 





Northern Counties Electricity Supply Co. 


Tux directors’ report for 1904 says that the working operations 
embrace the areas of Blyth, Spennymoor, Alnwick, Hebburn, 
Thirsk, Whitley, Ashington, Hartlepool, Morpeth, Felling, Malton 
and Cambois (Bedlingtonshire), the five last-named places having 
come into operation during the year. The work done shows a sub- 
stantial increase on the previous year as follows :— 








Consumers connected to December 31st, 1904 oo oe ee 8,866 
Number at beginning of year .. ee ee oe ee ee 2,482 
Increage for year ee ise ‘aie 1,884 
Equivalent in 8-c.r. lamps connected to neseapiancaie nae, 1804 . 88,177 
Number at beginning of year .. ° oo e+ 89,639 
Increase for year eo eo ee 48.538 
Units sold for year. ending December 7 —_ os oe e- 986,873 
Units sold for previous year se ee ee e- 344,781 
Increase for year ee 642,092 

Gross . ee for current sold for Pie seeing December 
3lst, 1904 ee > ° ee «+ £12,280 12 2 


Previous year ee ee ee ee ee ee oa 4:979 21 





Increase for year o e» £7,801 10 1 


The directors consider this development entirely satisfactory, and 
in view of the revival in trade and the steady and increasing 
demand for power, they expect the ensuing year will show a farther 
large and profitable extension of business. In order to promote the 
more economical distribution of current and prevent the over- 
lapping of interests in various areas in Northumberland, an arrang:- 
ment has been made for the working and developing by the New- 
castle-upon-Tyne Electric Supply Co., Ltd., of certain undertakings 
consisting of Whitley, Monkseaton, Earsdon and Seghill. The 
revenue account, after an apportionment of charges between cou- 
struction and revenue accounts, shows a credit balance for the year 
of £4,387, plus balance from last year, £1,001 = £5,388. The 
directors recommend the disposal of this amount as follows :— 
Interim dividend already paid at the rate of 3 percent. per annum 
(less income-tax), £1,602; final dividend at the same rate (less 
income-tax), £1,649; amount to reserve account, £1,500; pre- 
liminary expenses written off, £380 ; balance carried forward, £257. 

The money market being more favourable, it is proposed during the 
financial year now entered upon to offer |the debentures, or a por- 

tion of them, to the shareholders at a fair rate of interest, as also the 
balance fof the last issue of shares not yet taken up (14,537 in 
number). 





Newcastle-upon-Tyne Electric Supply Co. 


Mz. J. T. Munz presided at the meeting held on the 2nd inst., at 
the Station Hotel, Newcastle. He said that they had made con- 
siderable progress during the year. The total units sold during 
the year amounted to 17,132,153, as against 9,033,625 units in the 
year before. The cost had come down to a reduction which 

equalled nearly one-fifth of apenny. The total revenue of the 
company bad been £108,957, an increase of £32,345 over last 
year, and the gross profits. had been £61, ,440, as against £42,567 the 
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year before, and £26,552 the year before that. Initwo years the 
gross profit of the company had more than doubled. The com- 
pany, largely by an agreement with the Northern Counties Elec- 
tricity Supply Co., had now increased their territory over the greater 
part of South Northumberland up to Blyth, with the exclusion only 
of the Tynemouth district and that portion of Newcastle in which 
they had the right to supply electricity, but which, at present, was 
adequately supplied by the other company, the Newcastle District 
Lighting Co. Their customers had increased from 2,460 last year 
to 3,360 at present. As to depreciation and reserve, the directors 
had written off £6,000 from revenue, and had transferred from the 
reserve account to the depreciation account the sum of £25,000, 
which now left the reserve account standing at £21,255 14s. 10d., 
and the depreciation account at £131,000. The reserve account 
had benefited to the extent of £23,469 16s. from premiums received 
on shares issued during the year, and would further benefit to the 
extent of £3,516 14s. when the final call on the new shares became 
payable during the present month. The business of the current 
year has shown a very satisfactory increase as compared with the 
same period of last year. 

Mr. T. G.i\G1pson seconded the report, which was adopted. 

The CHatRMAN moved that the company confirm a provisional 
agreement for the purchase of the shares in the County of Durham 
Electrical Power Distribution Co., Ltd. He went fully into the 
details of the scheme, and justified it by saying that such a business as 
theirs could only be the more eatisfactorily carried on the larger it 
was, The Durham company supplied a large output of electricity 
in Gateshead, Jarrow and Durham City and owned prov. orders for 
other districts in the county. Their own company had largely 
supplied it with the electrical energy it required; but the develop- 
mentin the County of Durham had not been carried on upon the 
same scale as on the north side of the Tyne. The scheme would 
mean a closer relationship between the companies, and the control 
of the Durham company becoming vested in a new board of 
directors, the majority of whom were directors of the Newcastle 
company, the interests of both companies would be largely pro- 
moted and extended. Briefly, the sum to be paid was £256,000; 
but this was subject to considerable deductions upon the final adjust- 
ment of liabilities and assets. For example, the sum of £50,000 in 
cach, representing expenditure on various works now in progress, 
would be refunded by the Durham company when the work was com- 
pleted. They preferred to carry on this business as an independent 
company, and they proposed that it should come to the public, and 
issue the capital it required. They considered, for the full expan- 
sion of the business of the company, that the capital should be 
£350,000 in ordinary and preference shares, and, if the scheme were 
passed that day, a prospectus would be issued in the name of the 
Durham Distribution Co., and the capital offered at par. Their 
own shares, as they knew, stood at a premium, and this arrange- 
ment prevented any depreciation which might occur if they carried 
out the new issue on their own account. 





Chatham and District Light Railways Co. 


Mr. A. R. Monxs presided at the annual meeting held on Tuesday 
at 83, Cannon Street. The report, of which we gave an abstract on 
page 324 of our February 24th i:sue, was adopted. The report con- 
tained the followirg comparative table :— 








Half-year Miles Passen- | rrraftic Average Car- | No.of 
ended. OPeD.| carried jreceipts fare. mileage.| cars. 





Junelt, oo to Dec, 31,1902) 8°53 | 3,001,017 | £18,614 | 1°08d. | 346,322 | 25 
ee “88d 


June 30, 1903 8°53 | 8,844,522 | 12,362 | 884,221 | 35 














December 81, 1908.. 8°58 | 4,201,619 | 15,776 | 90d. | 451,968 35 
June 80, 1904 a 8°58 | 3,187,519 | 14,532 | 1-09d. | 400,762 | 35 
December 31, 1904 .. 9°38 | 3,459,119 | 16,946 | 110d. | 416,855 | 35 








Yorkshire Electric Power Co. 


Tum half-yearly meeting was held at Leeds, on February 28th, Mr. 
A. G. Lupton presiding. In moving the adoption of the report 
for the half-year ended December, 1904 (Exzorrican Review, 
February 17th, page 277), he said that they had no revenue account, 
and, therefore, the accounts were very simple. There was last year 
an item of £20,200 of fully-paid thares, which had eince been 
increased to £30,3C0, due to an issue of 1,010 shares to Messrs. 
Callender & Co. in payment for cables, and \there had been a call 
of £2 a share on the ordinary shares. At the last meeting he said 
that the directors anticipated having the full plant in working 
order by the end of the year. It had not been possible to do that, 
and they had nct yet got the turbines running. The station and 
its equipment was all complete with that exception. The firat of 
the tarbines had been tested at the makers’ worke, and passed a 
very satisfactory test. It was now being erected at Thornhill, and 
in about a fortnight would be ready for running. The second 
turbine would be ready for testing in about a fortnight at Rugby. 
In order to keep their promise of supplying current in December, 
the engineer was able to run the subsidiary plant, and current was 
available at the station on December 30th. The first permanent 
consumer was connected on January 21st, and since then the supply 
had{gone steadily forward. The second consumer to be connected 
was a colliery, which had taken a supply since January 29th. They 
had settled agreements now with consumers to the extent of over 
900 u.P. He was confident that by the end of the year they would 
have doubled that u.P. The directors had given very careful con- 
sideration to a scheme for hiring out motors to consumers. 
The report was adopted. 


London United Tramways (1901). 


Tue meeting of this company was held at the offices, High Road, 
Chiswick, W., on the 28th ult., Mr. Charles T. Yerkes in the chair. 

In moving the adoption of the report, which was pub- 
lished in our last issue (page 364), the CHatrMaNn said it was 
a satisfaction to be able to point to an increased revenue 
and at the same time a decrease in the working expenses. The 
total receipts amounted to £296,235 lle. 2d., against £280,241 
16s. 1d. in the corresponding period of the previous year, an 
increase of £15,993 15s. 1d.; while the working expenses were 
£176,188 58. 10d. as compared with £176,391 12s. 7d. last year, a 
decrease of £203 6s. 9d. The percentage of working expenses was 
59°47 per cent. against 62°94 per cent. last year, a decrease of 3°47 
percent. The total number of passengers carried during the year 
was 48,126,727, showing an increase of 2,833,254. With regard to the 
heavier.charges this year for interest and preference dividend, the 
report referred to certain capital outlays on road improvements and 
widenings and explained that those works had been deemed expe- 
dient for two reasons. One was that the directors desired to obtain 
forthwith the greatest possible facilities for the conduct of the 
traffic by the conversion of single and interlacizg lines to double 
track; the other reason was that the acquisition of the pro- 
perties necessary for carrying out those improvements, if 
deferred to a later date, would probably have involved a much 
heavier expenditure owing to the rapid appreciation in value of 
land and properties on the routes of the company’s tramways. 
Already the company had derived much benefit from the conversion 
to double track of a number of lengths of single line on the 
Hampton Court route. For some time after the opening of the 
line, it was necessary to run the cars in one direction only on 
Sundays and holidays, at no small inconvenience to the public, and 
loss of revenue to the company. He was glad, however, to be able 
to say that now, as a result of the extensive road improvements 
which had been effected, the cars were at all times run in both 
directions, and the company was in a position to cope satisfactorily 
with the greatest pressure of traffic. The capital outlays which had 
been made increased the interest and preference dividend charges 
very substantially, but the directors were confident that it would 
not be long before the company reaped the full benefit in a speedier 
development of the business, and a corresponding increase in the 
revenue, The traffic receipts, he was pleased to say, showed every 
sign of a steady increase. The company had let a contract for 
advertising on their cars, which would realise the sum of 
at least £5,000 per annum. The report also showed how 
their working had now been standardised so as to secure the 
maximum of economy consistent with efficiency, and he could fairly 
prophecy that in future there would be little, if any, increase in the 
ratio of working expenses, but rather a decrease. Since their last 
meeting, the line from Southall vié Hayes and Hillingdon to 
Uxbridge, and also the connecting line from Hammersmith Broad- 
way vid Askew Road, had been put successfully into operation, and 
the result of the working of those lines since June last had fully 
realised their anticipations. The directors believed that a very 
large development of traffic would now rapidly take place 
along the fine stretch of country between Southall and Uxbridge. 
The company had now 37 miles of electric tramway in 
operation, against about 30 miles last year, and he begged 
to call the attention of the meeting to the fact that there was 
no increase in expenses when the number of miles was in- 
creased. The directors were concluding contracts for the building 
and equipment of the authorised extension of the system in 
Kingston, Surbiton, the Maldenr, and Wimbledon, and between 
Brentford and Hanwell. The work of construction would be pro- 
ceeded with forthwith, and it was expected that the lines would be 
completed and put into operation during the course of the year. 
Those new lines would lixk up important centres of population, 
putting them in through communication with the rest of the com- 
pany’s system, and with the London County Council’s electric tram- 
ways system at Tooting, and would, no doubt, prove to be 
valuable sources of income to the company. As the report showed, 
they were spending large sums annually in maintenance and re- 
newals. Everything was renewed out of revenue as the occasion 
arose, and the whole of the company’s permanent way, plant, and 
equipment, was maintained at the highest standard of efficiency, and 
in that way depreciation became practically a negligible quantity. 
The electrification of the District Railway was now rapidly 
approaching completion, and with the inauguration of the other 
tube railways controlled by their allies, the Underground Electric 
Railways Co. of London, and the introduction of through fares and 
facilities, their electric tramways would be a very considerable 
factor in that most up-to-date and comprehensive scheme of city 
and suburban transit. It was with justifiable pride that the 
directors could say that their system stcod in the first rank of elec- 
trical undertakings, and their central power station had become 
one of the “show” installations of the United Kingdom. It had 
been visited by nearly every scientific society,and described by 
every technical journal of importance in the land. The Bill 
promoted by the company in the last session of Parliament to 
authorise an extension from Hounslow to Staines received the 
Royal Assent on August 15th last. The Bill in this session merely 
dealt with the extension of the time limited by their Acts of 1901 
and 1902 for the construction of tramways and the acquisition of 
additional land. In conclusion, he said that they looked forward 
with every possible confidence to the result of their next year’s 
operations. 

Mr. Lroyp remarked that there had been a good deal of talk 
lately about motor-’buses. 

The Cuarnman said that he did not think they could compete 
with the trams, though they might take the place of horse-’buses, 
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The motion for the adoption of the report was carried unanimously, 
Mr. Henry Brown, of Spiers & Co., was then elected a director in 
the place of Mr. Samuel White, who had, the Cuarnman said, 
decided to retire. 

Mr. Yerxes remarked that he intended to resign his position as 
chairman of the company. He was now chairman of the Under- 
ground Co, and also of the District Co., and he did not think it 
advisable that he’should hold the three offices. He did not intend 
to retire from the board of directors, and he would always be will- 
ing to give the company the benefit of his advice and assistance. 
It had been deemed advisable to increase the number of directors 
to seven instead of five, and he moved that the directors be em- 
powered accordingly. 

This was agreed to after the CHarnman had said that during the 
past two months there had been an increase of £3,056 in receipts, 
as compared with the same months of last year. When a company 
just opened lines there was generally no money made for, as a rule, 
three years. He believed that they would be making money on 
their new lines even by next year. 





Edwards Air Pump Syndicate. 


Mr. C. W. Wittiamson Mitne presided at the meeting held last 
week, After briefly referring to the accounts, he said that in the 
electrical trade, municipalities and others had had to restrict their 
expenditure considerably, so that there was not the same amount of 
work going during 1904 as in previous years. The company had 
had many repeatorders. The royalty earnings were still increasing. 
The foreign business had shown progressive growth. The pump 
had now replaced the ordinary type almost entirely. Mr. Leslie 
Robertson seconded the adoption of the report (see ELECTRICAL 
Review, February 24th, p. 322), and it was agreedto. A final divi- 
dend of 10 per cent. was declared, making 15 per cent. for the year. 





Hart Accumulator Co. 


Mr. G. W. Kipp presided at the annual meeting held at Stratford 
on March Ist. He said that during the year competition had been 
as keen as—in fact, keener than—ever, and trade depressed 
throughout the country. The company had, however, been very 
busy, indeed, during the greater part of the year night shifts had 
to be run in order to carry out the work in hand. Their premises 
were not nearly large enovgh to carry out the work which came 
their way, £0 that they had to employ labour continuously in an 
unprofitable manner. More room would thus mean economy in that 
direction. The balance-sheet was better than itlooked. The stock 
had been written down to tcrap prices. During the year they had 
installed 16 central station batteries. They stood well in the direc- 
tion of motor-car business. The staff was continually experimenting 
in that direction. They had one car which ran something like 5,000 
miles before a penny had to be spent on its battery. The orders 
this year were just about the same as last year, and the sales for 
January and February showed an increase of 33 per cent. over the 
same months of 1904. In regard to capital, they must have another 
£10,000 in order to finish the whole of the buildings. In the 
accounts, depreciation had been made on the whole of the plant 
and buildings to the fullest extent. 

The report, which was published in our issue of February 24th, 
p. 321, was adopted, and a 124 per cent. dividend approved. There- 
election of directors and auditors having taken place, votes of thanks 
to the engineer and manager (Mr. E. J. Clark) and the staff, also 
the directors, were passed. 





W. T. Henley’s Telegraph Works Co. 


Mr. SypnEy GepGE presided at the meeting held at the offices in 
Blomfield Street, E.C., last Monday. In moving the adoption of 
the report (Etrcrricat Revirw, March 3rd, p. 367), he said that 
they were again asking shareholders to eanction a 15 per cent. divi- 
dend, and having regard to the general, commercial and industrial 
depression which had not yet entirely passed away, and to the fact 
that the capital upon which the dividend had to be paid (both pre- 
ference and ordinary) had been increased by one-seventb, he thought 
they would have no reason for commiserating each other. Their 
hope was that they would be at least able to maintain that dividend. 
Competition still continued, but they hoped to hold their own 
partly by the aid of their new works and by continving to give as 
good work as possible. Of course, mittukes were sometimes made ; 
there were flaws in their work as in othere, but their object was 
never to scamp the work. Various circumstances had delayed the 
completion of the new works, and he was afraid another six months 
would elapse before they would be able to carn any money. The 
15 per cent. dividend was paid on the larger capital, but a part of 
that capital would not be earning anything until, say, next autumn. 
They were, therefore, paying dividends on capital which was not 
earning them. That made the 15 per cent. the more creditable. 
In place of the late Sir H. M. Stanley, they had elected Mr. Ffinch, 
C.LE., to the board. That gentleman had special qualifications for 
peculiar work not in London, and he was at present engaged 
thereon. After referring briefly to the balance-sheet, the chairman 
mentioned that last year there was a flaw in the cable near the 
Florida end. It had to be taken up and repaired at a cost of 
£4,264, which reduced the cable reserve fund to £4,000. This 
happened 13 years after the laying of the cable. In seven years 









more the compary’s liability would run out, and they might consider 
themselves very fortunate that so many years had elapsed before 
any money was spent upon the cable. 

Mr. GsoraEz Svurron, managing director, in seconding the 
adoption of the report, eaid that the balance-sheet was an uneventful 
one this year. The year had been one of industrial depression, and 
the cable trade particularly had felt that depression, They had a 
capacity of production in this trade far in excess of the demand, 
and, of course, that meant a great struggle to get business, and a 
corresponding reduction in profits. That was not a closed chapter. 
He would not prophesy about it, but during the first two months 
of this year, the trade of the country so far as electrical industry 
was concerned, was reviving. They were getting more orders and 
more inquiries, and they had reasonable ground for hope that the 
current year might be a better one for trade than the past year. 
The competition had brought a great deal of anxiety to the manage- 
ment. It was not merely low prices that had prevailed, but high 
prices for raw material as well. Sometimes during the year they 
had had to pay more for raw materials than ever before. They had 
been hit both by lower selling prices and higher costs. The year, 
though full of anxieties, had, he considered, been very successful. 
Although it was not the year of the largest dividend and the 
largest profits, it had been the most successful trading year that the 
company had ever had, taking all the circumstances into considera- 
tion. He was not entirely in accord with the majority of the 
directors with regard to the dividend that had been recommended 
for acceptance. He had thought that a less dividend—looking at 
all the circumstances of the company, the future, and the engage- 
ments that the company was entering upon—of, say, 124 per cent., 
would have been a welcome one to the shareholders. He did not 
propose to ask that meeting not to pass the recommendation of the 
board. The dividend had been earned, it had been announced, it 
could be paid, and a dividend recommended by the board should be 
paid. With regard to the reserve, this was invested in the business 
cf the company, and that meant that every thousand pounds that 
was put to reserve account required £1,000 less to be borrowed for 
share capital. He thought that when a company could pay 
reasonable dividends, the cost of the extension of its opera- 
tions should, as far as possible, be paid out of revenue. 

A question having been asked by a shareholder respecting the 
method of taking stock, was answered in some detail by Mr. Surron, 
who, in the course of his reply, mentioned the fact that.the amount 
of floating copper that they had probably ran at between 300 and 
500 tons, representing some £25,000 to £35,000. 

The report was adopted unanimously. 

Resolutions approving the 15 per cent. dividend, re-electing 
directors and auditors, and thanking the managing director, 
secretary, staff, chairman, &c., were passed. 





British Electric Transformer Co. 


Tue second ordinary meeting of the above company was held on 
Monday at Salisbury House, £.C., under the chairmanship of Mr. C. 
Phillips. 

In a the adoption of the report (EnzcrricaL ReEvIEw, 
March 3rd, p. 865), the CHatRMaNn said there were not 
many engineering companies able to present such a favour- 
able balance at the end of two such bad years as had been 
experienced since the incorporation of the company. No one could 
say what would be the result in the future, but they had reason to 
believe that the current year would prove as prosperous. At all 
events, the prospects looked very bright at the present time, the 
orders received since January being far in excess of those received 
in the same period during 1904. The share capital was of the same 
nominal amount, but 17s. 6d. had now been paid, instead of 10s. On 
the credit side they would see the sum of £1,373 in respect of 
additional patents. Mr. Berry, who had a large interest in the 
company, had presented them with several patents, which had 
already proved remunerative, and the board considered it only 
right to reimburse to Mr. Berry his out-of-pocket expenses. The 
additions to plant, buildings, &c., £4,711, included the equipment 
of the two new bays at the works. There was an increase of nearly 
£2,500 in investments. Part was represented by shares in a com- 
pany in payment of goods supplied, and the rest in a company with 
which business had been done, and with a concern by which it was 
expected the company would benefit. Debts due to the com- 
pany — £25,159— appeared a heavy item, but £14,326 of 
this had been received since January 1st. Their principal 
customers were corporations and companies working under 
special Acts of Parliament, and they had no anxiety at all 
about the balance. As to the profit and loss account, the general 
charges had been heavy because the business done had been 
large. The result of the trading was that they had a disposable 
balance of £13,603, and it was proposed to pay a dividend of 74 
per cent., place £2,000 to reserve and £1,500 to depreciation reserve, 
write £1,500 off the preliminary expenses, and carry forward £2,494. 
The £1,500 placed to depreciation reserve was more as & pre- 
caution than because they felt such a large sum was necessary, while 
the sum written off preliminary expenses reduced the item to half 
what it was two years ago. They could have paid a higher dividend, 
but felt it more prudent to carry forward a substantial balance 
than to divide the profits up to the hilt. As to the works, over- 
time had been worked, and was still being worked, and this, whilst 
eminently satiefactory from the shareholders’ point of view, had 
entailed hard work on the staff. The increased accommodation 
offered by the extension of the works had been of great value, and 
had enabled them to cope with an increased volume of work. They 
had recently obtained a large order for transformers from the 
Johannesburg municipality, and other orders from South Africa, 
America and China, jand these would be good advertisements of 
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their specialities. Competition had been, and was, very keen, and 
prices were constantly cut, but they had been able to hold their 
own against their competitors. To show the same profit had, how- 
ever, necessitated a larger turnover, and he felt that in view of 
the trade depression the result was very satisfactory. Their orders 
were now more for transformers for power purposes, and as this 
meant larger transformers, heavy appliances and machinery had to 
be installed and the works adapted for a bigger class of work. 
Mr. Billington, the managing director, had been most indefatigable, 
and his valuable services were much appreciated by the board. 

Mr. A. F. Berry seconded the motion, and said the result was 
due to the unremitting efforts of the directors and staff. The chair- 
man had told them that he had given the company a number of 
useful patents. As he was personally very heavily interested in the 
company, and as the patents worked in admirably with his trans- 
formers, the patents of which were held by the company, he was 
only too pleased to hand them over, and he trusted soon to share 
some of the profits which might be derivable from these sources. 

Replying to questions, the CHainmMaN said there had been no 
friction between the directors in the past year; in fact, there had 
not been a single question of a debatable character before the board. 
They were gcing to give notice that the unpaid calls must be paid, 
or the shares would be forfeited. The amount in arrears was not 
large—only about £500—and was due mainly from one shareholder 
who could afford to pay. As he had mentioned, over £14,000 had 
been received since the beginning of the year on account cf debts 
due to the company, and their bank balance was much more satie- 
factory to-day than at the end of the year. They were quite 
satiefied with the financial position of the company. With regard 
tothe French company, negotiations were still going on, and he 
hoped that within the next month or so they would be able to 
_ satisfactory arrangements for the working cf the patents in 

rance, 

The report was then adopted. 





Lanarkshire Tramways Co. 


Mr. A. R. Monxs presided at the annual meeting held at 83, 
Cannon Street, E.C. 

In moving the adoption of the report (see ExectricaL Revizw, 
February 24th), the Cuargman faid they were satisfied that they 
were on a perfectly sure basis, and he bad very little doubt that 
when they met next year, it would be with an enhanced dividend. 
They were proceeding with the Larkhall extension, and he believed 
that the contractors would have this ready in the course of June, 
when a large increase of traffic would résult. They had also 
started a parcel service, and eventually this would be isuccessful. 
Experience in similar tramways was that it took some considerable 
time to develop. 

The CHarpMan said that he had had communications from some of the 
company’s friends in the district, asking whether they could obtain 
sharesin the company. The position was shortly this, that the pro- 
moters and contractors who bad for several years found the neceseary 
funds and embarked in the enterprise at great trouble and expense 
(nearly £200,000), seeing now that the company was quite a euccess- 
ful one, rather desired—not unnaturally—to keepthe shares. Still, 
he believed the contractors appreciated the desirability of having 
local shareholders, and seeing that extensions were always going on 
in the locality, would be agreeable to meet them in the matter, and 
he thought perhaps in the course of a week or two something 
might be done to gratify the desires of the local public. 

The motion was adopted, and the retiring directors and auditors 
were re-elected. 

The report contains the following comparative table :— 


% = July 22nd to June 30th Dec. 31st 

_ Half-year ended Dec. Bist, 1903. 1904, 1901. 
Miles open ee 8°66 8°66 8°66 
Passengers carried . 2,789,112 8,201,150 8,604,464 
Traffic receipts ee ee £14,414 £15,960 £18,035 
Average fare .. oe o 124d. 1°19d, 1°19d. 
Car-mileage .. ee ee 826,960 885,274 464,068 
No, ofcars .. oe 25 25 85 





Metropolitan Electric Supply Co. 


Tue directors’ report for 1904 rays that, in consequence of the sale 
of the Marylebone portion of the undertaking and the acquisition 
by the London County Council of Sardinia Street station, the capital 
expenditure, which, at the end of 1903, amounted to £2,090,763, has 
been reduced by the-sum of £759,152 which had been expended to 
that date, in Marylebone and on buildings and plant at fardinia 
Street. The expenditure during the year on the remainder of the 
undertaking was £207,971, and the total capital expenditure now 
stands at £1,539,582. The gross revenue for the year amounted to 
£306,541, as compared with £281,422 in 1903, being an increase of 
£25,118. The cost of generation, which in 1903 was £98,593, 
amounted in 1904 to £86,141, or a decrease of £12,452. The sum 
of £1,212 000 awarded to the company forthe sale of the Maryle- 
bone portion of the undertaking (less £10,000 paid into Court pend- 
ing the settlement of certain questions of title raised by the Borough 
Council) was received on July 5th. After crediting capital account 
with the portion of that sum reprecenting the company’s expendi- 
ture in Marylebone, and providing for certain arbitration and other 
expenses, there remained in hand, subject to final adjustment, a 
sum of £662,551, of which £600,000 was paid to the holders of 
ordinary shares in terms of the resolution of the extraordinary 
general meeting of July 19th. The balance, £62,551, had been 
placed to the credit of depreciation and reserve fund. An agree- 
ment was entered into with the Borough Council on July 5th for the 
supply by the company, as agents for the Council, of all electricity 
































































































required in Marylebone, until the Council is ready to give the 
supply from its own generating works now in course of erection. 
The sum of £183,150 awarded to the company, in connection with 
the compulsory acquisition by the London County Council of the 
generating works at Sardinia Street, was received on August 8th, 
and at the came time the new freehold site near Kingsway was con- 
veyed by the Council to the company. After crediting capital 
account with the original cost of the buildings and plant acquired 
by the Council, and certain arbitration and other expenses, and 
setting aside £9,850 to meet the cost of transferring the feeder con- 
nections from the old station to a new sub-station in Fisher Street, 
Southampton Row, there remained, subject also to final adjustment, 
a balance of £17,357, which bas been placed to the credit of depre- 
ciation and reserve fund. The directors are of opinion that it 
would be advantageous to sub-divide the existing £10 ordinary 
shares into £5 shares, and an extraordinary general meeting will be 
held immediately after the ordinary meeting to consider, and, if 
thought fit, to pass resolutions authorising this to be done, and also 
to double the number of votes attaching to preference shares, in 
order to preserve the relative voting power between the ordinary 
and the preference shareholders. The balance at the credit of the 
revenue account, before providing for depreciation, is £176,837. 
The directors have set aside £20,000 as an addition to the deprecia- 

tion and reserve fund, which, with the special additions referred 

to, now amounts to £216,355, cairying to the credit of the net 
revenue account the sum of £156,837. This sum, with the balance 

brought forward from last account and other receipts, makes a total 

of £170,982, of which, after deducting interest on debenture stocks 

and loans, dividend on preference shares and other charger, including 

interest paid to the Borough Council of St. Marylebone, under the 

agreement referred to, there remains a balance of £108,157. An 

interim dividend of 9s. per share (being at the rate of 9 per cent. 

per annum) on the ordinary share capital, amounting to £45,000, 

was paid on August 9th, and the directors recommend that a further 

dividend of 11s. per share (being at the rate of 11 per cent. per 

annum) on such shares be now paid, making a total distribution for 

the year of 203. per share, or 10 per cent. This will absorb a further 

sum of £55,000, and leave a balance of £8,157 to becarried forward 
to the next account. The total number of 8-cP. lamps connected 
at the end of 1903 was 912,000, being an increase of 89,000 during 
the year. The present number connected is 930,000. 





Lancashire Electric Power Co. 


Tse half-yearly meeting was held at Westminster on Tuesday last 
week, Mr. F. E. Gripper presiding. 

The CHarnManN said that the company was on the eve of com- 
mencing operations. Tbe generating station at Radcliffe was 
practically ccmpleted, and in the course of the next two or three 
months the last portions of the machinery would be erected and 
running. The company }ad also started laying maire. It bad 
entered into sgreemen!s with the Urban District Councils of 
Swinton and Pendlebury and Westhoughton, which had agreed to 
tske a supply of energy from the company, and had also requested 
the company to act as their distributing agents. Negotiations were 
aleo well forward with several other Councils, The company had 
made arrangements to svpply various industrial concerns in the 
county, including a large cotton mill and a large iron works. A 
point of interest was that manufacturers and others were recog- 
nisirg that the large towns were tending to cripple their business 
by reacon of their high rates. Whereas in former times it was 
difficult to remove their works to more lightly-laden centres, now 
that electricity was available at such low rates the local conditions 
were of much less importance, and by making use of the company 
they were now able to obtain much more favourable manufacturing 
conditions than had hitherto existed. By the next half-yearly 
meeting in August the works should be in complete running 
order, 





Prospectuses, 


The Great Northern, Piccadilly and Brompton Railway Co. has this 
week been before the investing public with £1,200,000 4 per 
cent. perpetual debenture stock, offered by Speyer Bros. at £97 
per cent. 

The Charing Cross, Euston and Hampstead Railway Co. has also 
been inviting offers for £800,000 4 per cent. perpetual debenture 
stock at £97. Both lists closed on Monday, 6th inst. 

Messrs. Wm. Beardmore & Co., Ltd , of Glasgow, have been before 
the public with a further issue of debentures. 

The London and District Motor-’Bus Co, Ltd , is before the public 
until to-morrow (Saturday) with an issue of 250,000 ordinary she.res 
of £1 each. Three of the directors are connected with electric 
tramway companies (Mr. A. A. Campbell Swinton, Mr. J. F. 
Albright and Mr. E. Caillard), Mr. W. Wor Beaumont is the con- 
sulting engineer, As the name of the company implies, it is its 
object to run a motor-'bus service in the London district ; 200 such 
vehicles are to be acquired. 


Falkirk Electric Construction Syndicate.—The first 
statutory meeting was held at Edinburgh on February 22nd. The 
directors reported that 940 ehares of £100 each (£94,000) had been 
allotted. Of thege, 20 shares (£2,000) were allotted as fully paid 
in consideration of the subscription of £50,v00 of the syndicate’s 
capital. The total cash received by the company to date in respect 
of shares allotted, subject to payment in cash, amounted to £17,200, 
The total payments had been £15,808. 
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Hadfield’s Steel Foundry Co.—The directors’ report for 
the past year states that the profits amounted to £76,866, and, with 
the balance from the previous year, there was an available total of 
£92,107. It is recommended that a final dividend of 2s. per share 
and a bonus of 1s. 6d. per share be paid on the ordinary shares, 
making, with the interim dividend paid, 224 per cent. for the year, 
and leaving £15,607 to carry forward. The whole of the additional 
issue of £50,000 ordinary shares offered at £1 10s. premium had 
been taken, and the premiums added to the reserve fund, making it 
£195,000, 


Scarborough Electric Supply Co.—In their annual 
report, the directors state that a portion of the tramway lines was 
finished and opened for traffic in 1904, and this company has been 
supplying the needful motive power since June last. The terms of 
the agreement are satisfactory. The capital outlay in 1904 was 
£16,368, mainly for supply of current to the tramways. The plant 
has done its work efficiently, and is of a capacity beyond the load 
it has yet had to bear. The lamps connected on December 31st, 
1904, were 53,971, as against 50,203 at the end of 1903. The 
accounts show that after placing the sum of £1,500 to depreciation 
account, there is a balance on revenue account of £5,648. The 
directors recommend that a dividend be paid at the rate of 6 per 
cent. for the year, which will absorb £5,143, leaving £505 to be 
carried forward to 1905. A reduced scale of charges came into effect 
on January Ist, 1905. 


Change of Name.—The style and title of Charing Cross 
and Strand Electricity Supply Corporation has been altered as from 
8th inst. to the Charing Cross, West End and City Electricity 
Supply Co., Ltd., in accordance with the special resolution recently 
passed. 


Notting Hill Electric Lighting Co.—The annual 
meeting of this company was held on Tuesday, Sir W. Crookes pre- 
siding. Our report is held over until next week. 


Direct Spanish Telegraph Co.—The board has decided 
to pay in addition to the dividend at the rate of 10 per cent. per 
annum on the preference shares,a dividend at the rate of 4 per 
cent., free of income-tax, on the ordinary shares, both for the balf- 
year ended December 31st last, and payable on April 1st, 1905. 


Stock Exchange Notices, — The Committee has 
appointed Tuesday, March 14th, as a special settling day in— 

Havana Electricity Co., Ltd.—Scrip (fully and partly paid) for £150,000 5 per 
cent. debentures, 

And ordered the undermentioned ececurities to be quoted in the 
Official List :— 

City of Buenos Ayres Tramways Co. (1904), Ltd.—248,708 shares of £5 each, 
fully paid, Nos. 1 to 241,671, 248,656 to 244,142, and 246,451 to 248,000, and 
£174,000 4 per cent. debenture stock, in lieu of the shares and debenture 
stock of the City of Buenos Ayres Tramways Co., Ltd., now quoted; Havana 
Electricity Co., Ltd.—Scrip (partly paid) for £150,000 5 per cent. debentures. 

Bournemouth & Poole Electricity Supply Co., Ltd.—Further issue of 4,500 
ordinary shares of £10 each, fully paid, Nos. 22,501 to 27,000; and £80,000 43 per 
cent. debenture stock. 

Western Telegraph Co., Ltd.—Further issue of £44,485 4 per cent. debenture 
stock, 

Applications have been made to the Committee to appoint a 
special settling day in and to grant a quotation to— 

Henley’s (W. T.) Telegraph Works Co., Ltd.—Further issue of 5,000 ordinary 
shares of £5 each, fully paid, Nos. 85,001 to 40,000, 


Davis & Timmins, Ltd.—The report for 1904 states 
that the net profit, including £3,461 brought forward, after allowing 
for depreciation and commitsion to managers, was £13,444. The 
directors recommend a dividend at the rate of 8 per cent. per 
annum on the ordinary shares for the year ended December 3ist, 
1904, placing to general recerve £2,000, leaving to be carried forward 
£4,084. 


Hove Electric Light Co.—The report for 1904 states 
that the result of the year’s working has been eatisfactory, and the 
net profits have increased, notwithstanding an indifferent season at 
Hove, from £11,215 in 1903 to £11,807 in 1904. With the balance 
brought forward from last year, and deducting debenture interest, 
other charges, and the interim dividend at the rate of 7 per cent. 
per annum paid in October last, there remains a balance of £7,471 
to credit of net revenue account. The directors propose to place 
£3,000 to the reserve fund, which will thus be increased to £35,326, to 
declare a dividend at the rate of 10 per cent. per annum for the half- 
year, making, with the interim dividend, 84 per cent. for the year, and 
to carry the balance, £1,087, forward. The expenditure on capital 
account during the year has amounted to £5,017, the greater portion 
of which (£3,344) has been on extensions of mains. 


Bank Rate.—The Bank Rate was yesterday reduced to 
24 per cent. 








STOCKS AND SHARES. 


Wednesday Evening. 
Ir the general markets in the Stock Exchange display some dispo- 
sition to halt upon their improved prices, certainly the remark 
does not cover the electrical divisions. In these there is a main- 
tenance of strength, and fresh advances are still the prevailing 
feature. Only in the electrical supply list is dulness noticeable in 
more than a couple of examples, and we candidly admit that the 
slight declines are difficult of explanation, except upon the grounds 





for” until next autumn. The reports and distributions are satis. 
factory in nearly every case, and the best electric light shares offer 
a channel for round investment which it would be difficult to 
better. 

Nevertheless, as already stated, there are a few falls to be found 
in the Supply department. Westminsters shed 3 to 13, although 
the Preference are } up at 63. Chelsea Ordinary dropped the 5s. 
gained last week, and are back to 7, while a decline of } took 
Smithfield Ordinary shares to 22. Several shares, however, are 
better. City of London Ordinary and Preference at 13 and 14 have 
put on 3 each, and so have St. James’s at 133. Edmundson’s Pre- 
ference at 63 are better, and only 4 below the price of the Ordinary. 
County of London Debenture stocks of both kinds are harder, 
Criticism is still levelled at the inadequate provision for depre- 
ciation in the County of London balance-sheet, but the company is 
evidently bent cn reform in this direction. Notting Hill shares at 
15 are unaffected by the chairman’s speech at Tuesday’s meeting, 
when he stated that the company had enjoyed a record year, 
Metropolitan Ordinary are up } at 193, which is still cwm dividend, 
but the price will be quoted ex next Wednesday, March 15th. 
Dealers in the electric lighting market are busier than they have 
been for some months past, and the steady absorption of shares by 
investors should make its mark felt upon quotations. 

Two rises stand out dramatically this week. One is an advance 
of 60 points in Commercial Cables Trust certificates, which has 
taken the price from 180 to 235. The stock is being bought for the 
United States, where the development of the company’s energy is 
perhaps better appreciated than onthis side. The second sharp im- 
provement is in British Westinghouse Preference, the price being 
now 33, or 15s. better than it was when we strongly urged pro- 
prietors not to sell their shares two or three weeks ago. The 
Debenture stock climbed to 91, and British Thomson-Houston 
Debenture is better at par. 

Of Telegraph issues other than Commercial Cables Trust, it may 
be said that the tone continues strong. Amazon Debentures put on 
74 points at 724, last week’s rise in the shares (the price of which 
remains at 2) directing attention to the prior stock, of which the 
market is in short supply. Anglo-American Telegraph “A” has 
rieen 1} to 155 upon heavy speculative purchases, and the price is 
being gaily talked to 20. The Eastern issues have again improved, 
and Globe Telegraph and Trust are better at 107 and 142% for 
Ordinary and Preference respectively. Submarines should be 
amongst the next to move, being but a point better this week at 
1254. Great Northerns followed up their rise of a sovereign last 
week by a similar improvement, being now 324. Whether the Far 
Eastern War stops or continues, the Great Northern Co. is expected 
to do exceedingly well. West India and Panama First and Second 
Preference dropped 10s. after their recent jump. 

Telephone varieties have made further progress, National Deferred 
being 4 better at 113, Chili Telephones 4 at 67, and Orientals : at 
1,5;. United River Plate Telephone shares, like Argentine Railway 
stocks, have suffered not at all at the news that the Republic is to 
remain under marti«l law for two months, . 

No changes have occurred in any of the strictly electric Railway 
stocks, except for 4 fall in City and South London to 45, but 
Metropolitan Ozdinary at 97 is 1 better, and Districts mark a 
fractional rise at 423. The twin Debenture issues of the Great 
Northern, Piccadilly and Brompton, and the Euston, Charing Cross 
and Hampstead Companies were swiftly subscribed, and there is a 
small premium on both. Baker Street and Waterloo Debenture 
eased off a trifle to 2} premium. The Underground Electric proiit- 
sharing notes are 99 middle. 

Traction stocks and shares are steady, with few quotable altcra- 
tions. British Electric Second Debenture braced up 2 per cent. to 
98, and Calcutta Tramways Debenture is firm at 1074. Buenos 
Ayres National Tramway First Preference are called 7, and an odd 
amount of 100 shares has been floating round the market on the 
look ont fora buyer. When these get placed, the shares, it is said, 
will againadvance. Belgrano Ordinary are 32, and Anglo-Argentine 
Ordinary 84. The remarkable circular issued by Mr. Parrish to bis 
fellow-shareholders in the Cape Electric Tramways Co., bas caused, 
a slight fallto 12. It would appear well for proprietors to support 
Mr. Parrish, and his letter affords some clue to the mysterious 
falling-away in the price of Cape Electrics, to which we have 
referred on several occasions. London United Preference are some- 
what nominal at 103, but the Debenture stock has been dealt in 
between 102 and 103. 

Manufacturing ehares give no indication of yielding their lately- 
acquired advances. Henley’s are 10s. up at 13}, and Callender’s 
rose  to11}. Telegraph Constructions recovered the pound lost 
last week. There is an } rise in Edison & Swan “A” to Z, and in 
Brush Preference to 12, while Debenture issues find buyers at 


increasing prices. 


that the dividends are mostly paid, and there is little left to ‘go 
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Stock Business done 
Present maME or | Dividends for the last Pi quant. week ended 
Issue, " Share, three years, March Ist. March &th. —" 
t . 
1902, 1908, | 1904 Highest| Lowest 
67,100 | African Direct Telegraph,4% Debs. .. «2 oe ce «+ | 100 * * ‘ 99 —102 99 —102 “ . 
95,000 | Amazon Telegraph Sa" shares, Nos, 1 to 25,000 den, aoe taa 10 ee a . 23— 23 24— 23 . * 
119, 7008 5% Debs,, Nos, 110 1,250 Red, .. « + | 100 2. .. : 60 — 70 | emg s . 
788,840 Anglo-American Telegraph Ke kee ae ec. 60 . oa pee ome 61s. 25% — 62 60 — 62 603 2 
8,105,580 | Do, do, do. 6 % Pref, er rer amen ea 6% 53% 107 —109 107 — 108 108 107% 
8,105,580 Do. do. do. Deferred ee ee ge)! i ae 1/- 2s. Nil 14p— 144 154— 153 153 14g 
4,000 | Chili Telephone, Nos, 1 to —_ “a a a ia e ea 5 6% 7 es 64— 63 6a—_—*6% 65 és 
rk Coase Cable oo” ae Ee 8% we aa = —— = oo 66 pe 
1,841, 10. do. Sterling 600 year 4% Deb, Stock Red. .. +. | Stock ee *: o. a = 
: 198 | ata agrate Detling 000 your 6% Deb, tock Red, 4» = | Boek | gis | ga | ot | ta Oe 8 9 | 88 
6,000 Do. “ONS RE eb OSES qe ears ie ae a oa 17 — 18 17 — 18 173 lig 
19,981 | Direct Spanish Telegraph, Ord. .. re es? 5 ae as ee Bg— 8% Bg— 33 34 . 

7 6,000 Do. & 10% Cum. Pret, 3. 6. ee we 6 < é ee s— 8 8— 8 “ aa 
80,000 Do. 44 % Debs. aes we im ea 50 +: . 100 — 102 101 — 103 +s *: 
60,7101 | Direct United Staten ‘Cable... 20 81% | 3% a 113— 114 113— 11} ys} Uys 
73,500 | Direct West India Cable, 44% Reg. Deb., within Nos, 1 to 1,200, Red, | 100 * “ * 100 —102 100 —i0z . - 

4,000,000 | Hastern Telegraph, Ord, Stock ae 3 os ee ee | Ce | ee | ES . 141 —144 144 —147 1454 | 1433 

1,955,565 Do, 84 % Pref, Stock i mt -- | 100 ee te es $9 — 91 91 — 93 913 $02 

1,684,645 Do. 4% Mort, Deb. Stock Red. .» | Stock ae ne = 07 —109 107 —109 108z | 168 
300,000 | Hlastern Extension, Anstralasis, and China Telegraph... =... | _ 10 71% | 1% . 14 — 144 l4g— 143 14} 143 
820,0002 Deb, Stock Stock ro ees ae 104 —106 104 —106 105 104 
800,000 | Eastern & Bouth Aivions Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 eo * we 100 —102 100 —102 ee aa 
200, 0002 Do. a — Debs, (Mauritius Sub, ) 1 to 8,000 25 ee wa aa 101 —163 100 —102_ oe co 
180,227 | Globe "Telegraph and i oor ee hae pee San ° 10j— 103 1ng— 103 103 103 
180,042 do. Pret. << «0 & & “se 10 ae ae a 14 — 143 Lit— 144 14g 143 
160,000 | Great Northern a a, ° 10 123% | 15% e 81 — 32 82 — 63 &3 828 
60,600 Halifax and Bermudas Cable, wi mr % Ist. Mort, Debs within Nos. } 100 om = : 100 —102 100 —102 ee ae 
17,000 | Indo-European Telegraph ip ee re ae 10% | 10% : 46 — 48 46 — 48 472 ne 
72,680 | Monte Video Telephone Co., Lta., 7), lee alae Ye ae 1 8% 3% : a— ta a 48 *- 

1,988,888 | National Telephone, Pref. Stock .. .. «- « e# «+ | 100 6% | 6% | 6% | 2 —1l8 1124—1134 1133 | 1123 
1,966,667 Do, do, Def, Stock .. . i ie 43% 5% 5 % 106 —108 106 —103 1074 1054 

15,000 Do, de, €2 Comite, .< oc ce CeCe | COS 6% | 6% | 6% 13 — 14 138 — 14 . * 
15,000 | Do, do, 6% Cum, 2nd Pref. .. ; ef M@ Ge) ea pes | Bee 12 — 13 *: : 

9,250,000 Do, do. 6% Non-cum, 8rd. Pref., 10 960,000 .. .. 5 5% | 5% | 24% 5§— 53 6 53 5ys 
000,0003 | Do, do. 8 Deb, Stock Red. «. +s - oe | Stock | 83% | 84% | 4% 28 — 100 99 — 101 100 983 
689,593 Do, do. Deb, Stock Red. we te oo} we 4% 4% . 104 —106 104 —106 105 104 
179,318 | Oriental Telephone - Eile, Nos. 1 to 171,504, fully pala 2 oe 1 6% | 64% os lg— 1¢ 1— & oe ee 

,000 Do. 0. 6% Cum, Pref, .. ee 1 ee ee 14—_ i i,—_ lye . ee 
100,000 Pacific and a _— 4% Guar. Debs., 1 to 1, 000° ee -- | 100 *e es . 98 — 11 {8 -101 a «e 
11,8892 | Reuter’s .. pi we ae oa ae wa me 8 5% ‘a “ i3-— 17 ‘i- 92 : =a 
8,808 | Submarine Cables Trust a oa ee ee ee «- | Cert, és a . 123-126 124 —127 aa 
68,000 | United River Plate alah ey eee Caner 5 1% oe : 1 a= 7 . ee 
40,000 Do. do. 6 % Cum, Pref., Nos, 1t0 40,000 ., 5 ae aa “ 5— 5 — ° e 
179,947 Do. do. 56% Debs. ee ee ee ee -- | Stock ee a ee 1066 —108 1u7 —109 Re ee 
16,6092 | West African Telegraph, Shares ee eo 10 2% 4% ee — && 8— 8% a aa 
80,008 | West Coast of America, 1 to 30,000 sae 53, 001 to 53, 009 24 ee ee +. 16—_Ta 16 1s . 
150,000 | West Coast of America, 4% Debs., 1 to 1,500 guar. by Braz, Sub, Tel, | 100 ee ee oe 99 —101 100 —102 ¥ a 
967,980) | Weste-n Telegraph, Ltd., Nos, 1 to 207,980 sol ee, ee ee 1% | 1% . 13§— 14 184— 14 13t5 | 18i6 
75,000 D», do, 5 % Debs, Qnd series, i906 :. <a e- | 100 “a 4a . 101 —103 101 —103 1054 a 
400,000) Do, do, 4 % Deb. Stock Red. .. oe ee ee 100 ee ee 102 —1(4 102 —1C4 os 
68,821 | West India and Panama Telegraph .. a 10 ee oe : 4- 1 > 1 Z 
84,568 Do, do, do, 6% Cum, Ist Pret, ee ee 10 . . 9— 9 84— 9 94 83 
4,669 Da, do, do, 6% Cuom,3nd Pref. .. «| 10 oe . . o—8 83— Sf t . 
80,0002 vo, do, do, 6 % Debs, Nos, 1 to 1, 800 e- | 100 ee ee ee 103 —115 3 —ld 108g 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 | British Aluminium 7 % Cum. Pref. ove 4 ja) au, ee 10 ae oe ‘a 44— 6 44— 5 . : 
10,000 Do, do. “A”6 % Cum. Pref. ae 10 a ee ‘ 4;—_ 5k aa— . : 
800,0007 Do, do. 5% 1st Mort, Deb, stock Red, * oe «- | Stock os wa : £8 —12 98 — 102 as ‘e 
100,000 | British Hlectric Traction ee a) ce aa Dee 10 8% “ me of $3— 9 fe 9x5 94 
100,000 Do, do 6% Cum, Pret. :. ‘. e ee 10 se ee oe 10g— 113 105— 134 Ilys 104 
600, 0u02 Do, do, :  % Perpetual Debenture Stock .. «. | Stock wa aia é 121 —i25 12. —123 1225 lzz 
Do. do. ti% 2nd Deb. Stock Red. .. ° ee | 100 . ae 2 95 — 97 97 — 99 t84 ged 
100,000 British Insulated and Hels y — Cit eas ~ia oes 5 10% | 8% : 5j— 63 5i— 64 He ; 
100,000 _ = 6 % Cum. Pre “a ta ee 6 “a “a ° {3— 5; {i— 3 533 5 
50,000 % Ist _— feb, Red... oe ee oe «. | 100 ee ‘ ae 101 —104" 101 —104 oa ee 
50,000 a. Lindley & Co., Ord, .. ian ‘ot, “sol an ee : os va— 8 es a ee 
50,000 || Do. do, 6 % Cum. Pref. ee ee es ee £1 “a “a “f: 14/6 to 15/6 14/6 to 15/6 aa aa 
105,781 | Brush “Electrical Engineering, = 1 to 105,781 .. ee eo ee 2 Nil Nil ae  # — aa ae 
150,000 Do. do, Non-cum, 6 % Pref. se ae a 6 % 6% ; 14-— 19 Iq— 1} iz 131 
125,000! Do. do, 44 % Perp. Deb, Stock - ee oe | Stock “a os : $2—{5xd]| 92 — % xd } 
125,0001 Do, do, 44 % Perp. 2nd = Stock ee ee | Stock oe ee os 49 — t2 i9 — 82 ee oe 
85,000 Callender’ 5 Cable Construction waren es i“ ee ee 6 16 % | 124% = le} lid 1l — 114 aa 
40,000 Do, do. do, 5 % Cum. Pret, ee 6 ee ee F 4— & E4— if se 
90,000! Do, do. do, 44 % 1st Mort, Deb, Btock Red, e. | Stock ee ee ee 105 —107 105 —1L7 . 

1,860,014 | Central London Railway, rcs Stock re ee ee ee +. | Stock 1% 4% ws $3 — 95 #3 — {5 xd 948 $33 
494,098 Do, do. 4% Pref. Stock.. oe ae ae .. | Stock 1% 4% sia lil -1U3 101 —103 i as 
194,998 Do. do. Def. Cua. ie. is<, “to. (os POO Pee 4% ue 3 — 6 83 — +6 x 

1, 330,000 | City and South London Railway ee oe ee ee ee ee | Stock | 33% 22% 244 15 — 4 444— 454 415 44} 
85,000 Ss Sn ot a a Lo ce oa «e eo 8 5% oe $e sa- (F 24—- 4 ee 

0. 6 st Mort. Reg. Debs., to 900 cf £luu, anc a _¢ 
08,00t! 901 to 11,000 of £50 red, . * * “ data Se * 
09,261 | Edison & Swan Uaited Elec. Light, | ‘A shares, ‘£8 paid, 1 to a 261 | ;.5 Nu ee 4 §- 7-1 —¥ 7 
P 17,189 Do, do, ‘*A” shares, 01—017,189 oa 6b Nil ee ° Ll— Ig 1— 1 - ee 
844,028 Do, do, 4% Deb. Stock R ed, 100 ee ee oa Ti — 82 17 — ¢2 ma ; 
100,C00i Do, do, 6% 2nd Deb, Stock Prov. Certs, all pa. 100.) oa pe ie i9 — 84 81 — t6 4 
112,100 lectric Construction 1 to 112,100 .. ee ee . a: 6% 4% “ 1g— 13 la- i 1} 1% 
81,890 Do, do. Cum, Pref., 1 to 81, 890 . ° 3: rs ea be 23- 24 xt— 2 24 
82,5001 Do. do, Perp. 1st Mort. Deb, Stock .. ». | eStock ae ia es 97 — 99 97 — ¢9 <a ; 
25,000 Spee! E ectrio Co, an )s % Cum. Pref, a <a re E 10 5% ae me 94— 10 94— 10 aa aa 
sonaes os o wa ie a. — ee se ee 3 Steck ae a ~ a 91 — 96 + ae 
, enley’s (W. T.) Telegrap or ms rd. .. ee oe - 6 20% | 15 15 % 124- 13 13 — 13} 13g 1215 
200,000 0. do, Pret ae i 5 oe diate teak ba— (8 x b§— fexad | sag] .. 
45,900 Do. do, ‘ ort. Deb. Stock ee +. | Stock oo ve ve 103 —111 xd 109 —111 ha? ee 
,000 India-Rubber, Gutta-Percha & Telegraph Works 10 10 % oa . 16 —17 16 — 17 162 1633; 

800,0002 Do. do. do, 4 % 1st Mort, Deb 100 a < : 100 —103 109—103 an ad 
87,500 avers ‘Overhead Railway, Ord, .. “an dt “Se 10 | o1b% 18% 13% Et4— 333 83— 37 + ‘ 
10,000 |t or eae we. Es -.. ze A ya— = 93— 13 a ad 
87,850 | Telegra ib onstruction and eee 12 20% | 20% | 15% 34 — 85 — 37 863 «e 
160,600. Os 4% Deb, Bas., "Nos. 1 to 1,600.Red,:1909 | 100 we o3 Ps 1014 ~1084 102 —104 ee «e 

000: | Wa:erloo & City Bailway, Ord, Stock comb iea,s ede tm: qh | ae 84% | 88% | 38% $2 — 94 92 — 94 . 



































* A period of nine months, 


¢ Quotations on Liverpool Stock Hxchange, 


t Unless otherwise stated all shares are fully paid. 


4 From Manchester Share List. 





Bank rate of discount 3 per cent. (April 21st, 1904.) 






















































































414 











. THE ELECYRICAL REVIEW. 


[Vol. 56. 


No, 1,424, Marog 10, 1905. 









* 


SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 






































































































































Closing Olssing SusMews dui e 
Present | saoem: Dividends for the A > 
; or notations Quotations week ended 
5 issue, uaMB | Share last three years — lat. March 8th. | Mar. 8th, 1905 
t 1902, | 1908, 1904. Highest | Lowesi 

20,000 | Brompton & Kensington Electric Light Sup., Ord.,1to 20,000 ..| 65 8% : 103— 11 104— 11 eS ae 

20,000 0. do. 1% om. meet, ot mes 3 oa 10i— 103 re] 
250,000 | Central Electric Supply 4% Guar. Deb. Stock . oe 100 s a 105 —108 105 —108 ae 8 

59,000 | Charing Crores and Strand Electricity Supply | e oe 5 10% | 8% 8% 7g— Sixd Wg— t}xd eg) 6s 

10,000 Do, do, do. 9% Cum. Pref, a 5 < ss os fa— 5} fa— 6F Bia | 5g 

40,000 Do, do, ** City Undertaking ” ie Cum, Pref, vi 5 Be : 438— 6y, 433— Byy 59 

40.000 Do, do. re e oe ee ee 5 oe ee . 4}3— 57; 443— rs 535 
a 0,000 Do. do. 4%Deb,StockRed. -. 3. kt me | as | sie | 6 | “eal ee 

4414 *Chelsea Electricit Suppl , Ord. oe oe ee 4 % - x x 5 
159,0002 Do. . do. 5 Deb. Stock ‘Red. . F on -. | Stock ee oe a 109 —111 109 —111 109 

:595 | City of London Electric Lighting, Ord. 40,001—110.595.  :. .. | 10 5% | 5% | 6% 124— 18 123— 134 13 
000 Do, 6 % Cum. Pref., 1 to 40,000 oo ee 10 ee ee oe 184— 14 12@3— 144 we 
400,0001 Do, 5 % Deb. Stock, Scrip. (iss, at 115) all paid me oo A aa es ae 128 —127 128 —127 ee 
B00,000 Do. 44% 2nd Deb. Stock, Prov. — all paid .. as 100 ae MS — 1038 —1C5 103 —105 oe 

40,000 | County of London Electric Lighting, Ord. 1 ba 10 4% 4% 44% 94— 10 94— 1 9% 

29,000 Do. do. do. % E Pref., 40,001—£0 ae 10 ee Be aie 123— 123 12i— 123 12: 2h 
409,000? Do. ~ 43% Deb. Stock .. af an as ae ae wa a es 109 —112 110 —113 oe a 
250,000 Do. 44% 2nd Deb. Stock .. .. «e  « | Stock os sf os 102 —i04 103 —105 104 1084 

70,000 | Edmundson’s Electric. Corporation, ove. Shares aan as? mabe 5 71% | 7% oe 6i— ef 64— 675 

70,000 _ _ 6 % Cum. Pref ee oe ee oe oe — 6 64-— 62 64 6 , 
800,00C7 44% Ist Mort, Deb. Stock :. | 100 °s es * 106 —108 106 —108 1078 107 

21,000 median and Knightsbridge Electric Ord. an 5 10 % 12% | 12% 1293— id} 123 — 18} 123% . 

90,(03 Do. do. 0, 4 % Debenture Btock -- | Stock ee ee 102 —104 102 —104 oo 
110,000 | London Electric Supply Corporation, Limited, Ord. .. kes 8 i ie 8% 29.— Qixd fp— 213xd 233 

49,840 0. - > 6 % Pret. 5 ee ae se 5Z— €4xd 57— fAxd 6 
950.000 Do, 4 % 1st Mort, Deb. Stock Red Stock ae e mm ¢9 —101 9) —101 a 
1€0,030 Metropolitan Blectris ‘Supply, 1 Pe 100, 0co oe 10 14% 83% 10% 18$— 194 = - 194 193 Is 

71,106 Do. ip Cum. Pret. 1—11, 106, £3 paid ve 5 ee . se Fe— 6 533 54 
220,009! Do. <4 43% Ist Mort. Deb. Stock’... 4 ee Se Sa 110 —115 ita 5" ae ie 
[50.0001 | Do. do. °%, Mort. Deb. Stock Red .. -. | Stock da : ‘ $7 — 99 97 — 99 ae ° 
2F0,C00 | Midland Electric Corporation, a: % 1st Mort. Deb. .. By 100 so — os 98 —100 98 —100 994 994 

10,852 | Notting Hit! Kiectric Lighting oe ee we 10 6% 6% 239 144— 154 144— 154 15} 15 

59,000 Do. do. 4% 1st Mort.Deb. :. .. —«. | 100 es a s 102 —104 102 —10) 104 

40,000 | St. James’ and Pall Mall Electric Light, Ord... a 6 | 144% | 144% | 14; ‘ 134— 18%xd 134— 14 xd 13; 13 

,000 Do. do. do. 7 % Pref. 20,081 to 40,080 5 we 5 ees t1— 83x G— Si2d) .. 
150,000! Do. do. do. 84% Deb. Stock Red '.. | 100 “se es oe 98 —100 98 —100 oe 

12,000 | Smithfield Markets Electric Supply, Ord. Ae rs oe . 5 24% 4% a 2g— sgxd 23— 84 xd +e 

60,000 Do, do. do. 4% Deb. Stock .. -- | Stock oo es : 19 —t3 79 — 83 oe 

65,000 | South London Electricity Sapply, Ord... oe ee . a 13% 8% 44— 42 4a—. 43 43 4 
100,000 | South Metropolitan Electric Light and Power TEP : és ° an es ee ee 4—- 1 4- 1 i8 

50,000 (Late Blackheath and Greenwich mete ae oe . 133— 143 43— 145 145 1 
100,000 Dist. E.L.Co.) 414% Ist Deb. Btcck 100 ee . 107 —110 = 110 1094 

80,000 Urban Electric Supply, Ord. . ns ae wa 5 es a ‘ 5e— 68 at Bis 

80,000 Do, do. 5 % Cum. Pre ce eet} = ; ; = : = 5t 
200,000 Do. do. 44% 1st Mort. hake Stock Red ee oe 100 a 176 —108 106" ~s08" a 
110,000 Westminster een Supply, ro ee ee ee ee 6 12% | 184% 14% 13 — 184xd 123- a xd 134 13 

28,141 Do, 5 % Cum. Pret, .. ee oe eo 5 ra ve ey fa— 62 y= 6: €3 ; 

* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid, 
MARKET QUOTATIONS, Wednesday, March 8th. 
‘ortni *s Forinight’s 
CHEMICALS, 0. om METALS, &c. (ontinwed, SS [en 
a Acid, Hydrochloric ee -- per cwt, 5/- ee g Copper Sheet ee ee e- pertcn £80 + 
ay» Nitric.. ae ee «. per cwt, 22/- oe 9 » Rod. «- pertcn £60 
a , Oxalic.. Pe ee OL B2/- oe e 6 (Electrolytic) Bars -. pertcn £70 10 
a ,, Sulphuric .. as «. per cwt, 5/6 on ¢ ” Sheets .. pertcn £87 
a Ammoniac, Sal_ .. +. per cwt, 42)- oa 6 oi ” Rod -- perton £81 oe 
a Ammonia, sears « rystal) +. per ton £88 10 a6 e * H.C, Wire per lb. 9d, . 
a +. per ton £80 we } Ebonite Rod a wa «- per lb, 8/8 
a Bleaching powder . ee +. per ton 45 5 oe ” Sheet ee oe +» per lb, 8/- ee 
a Bisulphide of Carbon ee e. per ton £16 — n German Silver Wire es «+ per lb. 1/6 eo 
a Borax.. ss = ee «» per ton £18 oe h Gutta-percha fine .. oo e- per lb, 8}- e 
a Benzole (90 %) ee es «. per gal, 4- oe h India-rubber, Para fine .. «. per lb, 5/84 to 55 ‘ 
ay (60/90%) .. ee +. per gal, 5/6 oe 4 Iron, Charcoal Sheets .. -. perton £18 ae 
a Copper Sulphate .. 4 +. per ton £23 we ¢ ,, Pig (Cleveland warrants) per ton 49/11 1/9 ine, 
a Lead, Nitrate . +s e+ per ton £25 “a 4 ,, Forgings, according tosize per ton From £11 ‘a 
. » White Sugar ee +. per ton £81 ee { ,, Scrap, heavy +. per ton 47/6 to 60j- oe 
ow = oe oe oo «= we—s«é ae ay a é ,, Wire, galvanised No.8 .. per ton gues er 
a Methylated Spirit .. e per gal, ~— {z to 5/- to 7/6 
a Naphtha, Solvent (90% a 160°C), per gal. 6/6 vk ¢ Lead, English Ingots .. -. person 4») 61910 dec. 
@ Potassium Bichromate, in casks per Ib. 8d. > = ” Sheet... e- per ton £14 2/6 dec. 
a Potash. Canstic (75/80%).. +. per ton #19 ae m Manganin Wire No, 2 .. e- per lb, 8/- oo 
a Potassium Cyanide -. per lb. Tad. om g Mercury . per bot, £7 126 
@ Shellac an «. per cwt, 165;- we d Mica (in original cases) small . per Ib, 6d. to 1) ee 
@ Sulphate of Magnesia mA +. perton £4 10 ee d wy ” ” medium per lb, 2/6 to 4/- oe 
a Sulpkur, Sublimed Flowers .. per ton £6 10 age » _ large .. per Ib. 4/6 to 8/6 oe 
. ” — ee +. per ton £5 10 ee Pp Phosphor Bronze, piain castings per Ib, 1/1 to 1/8 3d, inc. 
Lum «+ per ton £5 a = ied bars & rods per Ib. 1/1 to 1/8 4d. inc. 
: Boda. Caustic (white 10%) «- per ton £10 16 oe ” » 8strip&sheet per Ib, 1/3 td. ine 
a w Tys stals e. per ton £8 os : Platinum .. ee ee per oz, 2/6 + 
e« Sodium ichromate, casks +. terth 44d, oa : Silicium Bronze Wire .. per lb. 1034. to 114d, 4d. i 
a ” Cyanide .. ae .. per lb. qd. ¢ Steel, Magnet, acc’d’g to desc’ Pp’ D per ton oe 
METALS, &e. ” ” in bars .. oe — , 30/- se 
b Aluminium Ingots, in ton lots .. per ton £180 on g Tin, Block .. .- eo eo pertom | ) “gisq fj ine, 
b oa ire, in ton lots .. per ton £168 Re n ,, Wire, Nos.1tol16 . e- per lb, 74 
b Sheet, in ton lots .. per ton £166 =a p White Anti-friction Metale— 
b Babbitt’ 8 metal ingots per ton £48 to £140 his “White Ant” brand per ton £48 to £65 
e Brass (rolled metal 2” to 12”) basis per lb, 74d. = j Teme ee Gay Coleen, on ap’ls per Ib, 8d. ae 
¢ y Tube (brazed) o - parIb, 92a. : jf » 6lea, Flax.. +. per lb, 52d. oo 
¢ on »» (solid drawn).. «- per lb, = i w & Pi 10 lbs. Russian... per lb, re oe 
c Wire, basis.. ae -. perlb, 73d. ate i Ma . Russian, single .. per lb. 44d, oe 
e Copper Tubes (brazed) :: :: per lb. 10d. uF j 180. Ibs. Jute rove per ton £11 se 
¢ » _(8olidd@rawn) .. per lb. 103d, Se k Zine, Sh’t (Vieille Montagne bnd. ) per ton £27 76 17/6 dec. 
e ae Rare fhect calerted ver ton £80 















Quotations 
Smith & Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd. : 


supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; ¢ Thos. Bolton & Sons., Ltd.; d_F. Wiggins & Sons,;_¢ Frederick 
g James & Shak:peare; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley aud 
Co., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd,; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


















are set out side by side. 


are, and will shortly be, in operation in the provinces. 


energy. 


Yorkshire Electric Power Co.—From this company 
we have received a post card on which the results obtained from 
the first year’s working of the Elland U DC. combined destructor 
and electricity worke, and the Bridgend U D.C. distributing station, 
Elland has made a loss of about £700, and 
Bridgend, which takes a supply in bulk from the South Wales Elec- 
trical Power Distribution Co , shows a net surplus of £150, and this 
in spite of a popalation of 6,100, as against 10,604 at Elland. This 
should be of interest to those who are now endeavouring to oppose 
a bulk supply for London, and the excellent power schemes that 
The York- 
shire Co. has arrangements with the Pudsey Corporation, and the 
Mirfield and Liversedge U.D.C.’s for bulk supply, and the com- 
pany’s Thornhill jstation is now_available for supplying electrical 


Electrical 


Wiring Contractors.—A correspondent 


sends us the followiag cutting, & propos of the recent discussion 


in our “Correspondence” columns. 


8, 


CHAS. COTON & CO., 
Late T. B. GREEN & Co., 
EBLECTRICAL ENGINEERS, 


SANITARY PLUMBERS, 
GASFITTERS AND GENERAL IRONMONGERS. 


UNDERTAEKERS. 


House Agents, snd ae for the Roye] Exchange Assurance, 
ire, Life, Accidents. 


~ WE SELL EVERYTHING. - 


The extract epeaks for itself: — 


OXFORD PLACE, BEXLEY. 
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ACTIONS FOR NEGLIGENCE. 


We have occasion, from time to time, to comment upon 
cases in which charges of negligence are brought against 
tramway companies, and local authorities who are running 
tramways. Many of these actions are brought to recover 
damages for substantial injuries; in some, no doubt, the 
accident which caused the injury was occasioned either by 
the negligence of some servant of the tramway proprietors, 
or by some defect in tbe working of the tram, for which 
the owner is properly held responsible. But there must be 
many cases in which no blame attaches to the tramway com- 
pany or their servants. Yet in how few is the company 
successful, 

The reason for this is not far to seek. A tramway com- 
pany is fair game for a speculation action. Let but a jury 
hear a case in which the plaintiff has suffered a serious 
injury, and in which the defendants can obviously afford to 
pay a reasonable sum by way of compensation, and the 
chances are that some damages will be awarded. These 
actions ran along stereotyped lines. We have the “ terrible 
accident ” caused by the gross negligence of the conductor 
in not stopping the car at the point where the plaintiff 
wanted to alight ; the weeks of aileged pain and suffering ; 
the dislocation of business. The plaintiff’s case is generally 
supported by the testimony of an independent witness—the 
kind of man who may be seen leaning up against the wall of 
any public house. With assistance of this kind, officials of 
the tram company are discredited, and the plaintiff generally 
has a verdict. 

Generally—but not always! Cases do arise in which the 
fabric of the plaintiff’s case is undermined. Such a case has 
recently come before the courts. It should act as a warning 
to defendants in this class of action to the effect that how- 
ever strong the plaintiff's case may seem, it will not stand 
close investigation. 

The facts of the case may be briefly stated. An action 
was brought by a cycle maker to recover damages from the 
East Ham Council, in respect of injuries alleged to have 
been sustained by the piaintiff, owing to the breaking of an 
electric trolley wire, while he was travelling on the top of one 
of the defendants’ cars. According to the plaintiff’s case, 
he had been, prior to the accident, making some £400 a year 
by his business. On September 13th, 1903, he left Manor 
Park to travel to Woolwich on one of the defendants’ trame. 
While seated on the top, and at the- extreme left of the car, 
the trolley wire overhead snapped. 

According to the plaintiff’s evidence, “The broken wire 
struck him on the head and shoulder, barnt a hole in his 
cap and coat, and gave him a shock. The iron trolley pole 
also struck him.” The alleged results of the accident were 
that the plaintiff almost lost the sight of his right eye; 
suffered from an attack of locomotor ataxy, which prevented 
him from earning his living ; and could only move his limbs 
with very great pain. He said that since the accident no 
one had been able to look after his business ; that he did 
not keep proper books “as he was no scholar.” This was a 
plain and apparently an “ unvarnished” story. It was 
borne out by one witiess, who alleged that he saw the acci- 
dent take place, and by two doctors, one of whom could not 

say that the locomotor ataxy was caused by a blow. The 
other, an eye specialist, said that the sight of the injured eye 
had been slightly affected by an accident in the plaintifi’s 
youth, but that the eye paralysis from which the plaintiff 
was suffering was probably caused by the accident. So 
much for the plaintiff’s case. Listen to what came out in 
Cross-examination, and in the course of the defendants’ 
evidence ! 

It appeared that some years before a dcctor had reported 
that the plaintiff's eyesight was defective ; that so far from 
being “ no scholar,” the plaintiff was able to write and had 
kept books of account ; that although there were many other 
people on the car no one else was hurt ; that the plaintiff had 
made an affidavit to the effect that “ the business is carried 
on as before, and I attend daily to supervise and assist as far 
as Ican.” It also appeared that immediately after the 
accident the plaintiff told the conductor in charge of the car 
that he had been struck with a pole, but he did not complain 
of any shock, The manager of the tramways said it would 


have been impossible for the pole to hit the plaintiff on the 
head. An electrician said that to get his cap burnt the 
plaintiff must have had a shock of electricity which would be 
absolutely fatal under the conditions stated. Moreover, the 
plaintiff’s head would have been burned beyond recognition. 
A doctor who saw the plaintiff four days after the accident, 
said that he then noticed a burned streak on the cap but no 
holes. Finally, an expert witness, who examined the cap 
with a glass, said that the cap had apparently been burned 
in several places on the outside. There was a burn inside 
the cap which had nothing whatever to do with the other 
burns. He shared the view that if the burns had 
been caused by an electric shock death would have 
resulted. 

In the light of these extraordinary facts it is not sur- 
prising that the jury found a verdict for the defendant 
Council. There is one point about this case to which it is 
desirable to draw attention. The action was not launched 
until a very considerable time after the accident happened. 
The report which we have consulted does not state the exact 
period ; but if it was more than six months it is clear that 
the defendant Council would have been entitled to rely on 
the Public Authorities’ Protection Act, which prevents an 
action of this kind being brought against a local authority 
except within the period above mentioned. 

We have set out enough of the facts of the above case to 
show that it was probably decided upon the ground that the 
plaintiff's story was untrue. It must not be forgotten, 
however, that tramway companies who use the overhead 
trolley system are under serious liabilities. By Sec. 55 of 
the Tramways Act, 1870, a tramway company is made 
liable for all accidents happening through their act or 
default, and they cannot raise the defence that they are 
acting under statutory powers and are, therefore, entitled to 
protection. (Sadler v. South Staffordshire Tramway Co., 
23 Q.B.D, 17) 

The question then arises—is the breaking of a trolley 
wire primd facie evidence of negligence? Let us glance for 
a moment at the B. of T. Regulations with regard to these 
wires. It is there provided that—‘The overhead con- 
ductors used in connection with the working of tramways shall 
havesupports, the intervals between which shall not, except with 
the consent of the B. of T., exceed 120 ft., and they shall be 
in no part at a less height from the surface of the street 
than 17 ft., except where they pass under railway bridges.” 
Having regard to these regulations, and also to the general 
principle that those who suspend wires over a highway must 
give attention to the safety of the public, it is conceived that 
the falling of such a wire is prima facie evidence of negli- 
gence. Light is thrown upon this legal question by certain 
American cases. It has been decided in that.country that 
negligence may be presumed where an electric wire, which 
was normally suspended on poles along the street, was trail- 
ing on the sidewalk (Ruddy v. Newark Electric Light and 
Power Co. (1899, 46 Ath. Rep., 116), and where a passenger 

on a car is injured by the breaking of a trolley pole (Keator 
v. Scranton Traction Co., 1899, 191 Pa., 102). Though 
the matter is not free from doubt, we think that 
the cases are snofficiently strong to show that a 
trolley tramway company are under very serious liabilities, 
the risks from which can only be minimised either by 
roofing in the cars, or by an elaborate system of inspection. 
A recent summons against the National Telephone Co. 
illustrates the extent of the liabilities to which those who 
suspend wires over highways may be exposed. It appears 
that on December 9th the wire was found by an inspector 
on behalt of the City Corporation hanging down in front of 
No. 44, Coleman Street. This wire had originally stretched 
across the road to No. 36, and had evidently, owing to its 
neglected condition, become detached by a high wind. In 
falling it did no actual harm, but its weight was 26 lb., and 
the height from which it fell 60 ft. It was puinted out 
that this was the first case of the kind brought against the 
company, that they took every possible precaution, and that 
an inspector went over all the lines every four months. In 
spite of this Sir John Knill imposed a fine of £5 with 
£2 2s, costs. Of course this was.a procceding of a quasi- 
criminal nature. We cite it merely for the purpose of 
showing that extreme care is expected from those who sus- 
pend wires over highways. 






























































































= eT 
Sa a ial ae 2 







































































2a RAL ann aaa Lhe a de DOS ne Ale eee 










RS BOT a iE a Set. 





_ 


416 THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,424, Marcx 10, 1905, 








THE “DANGEROUS” TOP-DECK COVER. 


ConSIDERING the prepon derating number of miles of tram- 
way track which, either of necessity or from fashion, has 
been constructed to a 3 ft. 6 in. gauge, it is surprising that 
so little—nothing, in fact—has been visible on the surface of 
the indignation, disgust or fear which one little sentence in 
the latest: memorandum issued by the B. of T. has evoked in 
the breasts of tramway officials. We believe that the inten- 
tions of the Board in this particular matter were not known 
at all generally until the issue of this revised memorandum, 
although the identical sentence was contained in the original 
additional memorandum, issued in June last year, and it 
seems probable that a general distribution of the leaflet was 
not made, 

Rules and regulations, memoranda, additional memoranda, 
ancient, modern or revised, are becoming so numerous that 
it is already a matter of some difficulty for the most diligent 
and careful man to be sure of his text when referring to the 
latest requirements of the Board. 

The sentence to which we refer reads: ‘ The use of covers 
for the top deck of cars cannot be approved in cases where 
the gauge of Jines is 3 ft. 6 in. or less.” 

The last 12 months has never had a week without a state- 
ment that some corporation or company was about to try, or 
had ordered more, or was going to equip the whole of its 
cars with, top-deck covers, and many of the cars go equipped 
are running on 8 ft. 6 in. gauge. 

This year would have seen many more covers fitted, and 
within five years it is safe to predict that the cars without 
top-deck covers would have been in the minority if this little 
sentence had not been written. 


Why should it have been written? Did an inspecting — 


officer suffer from nightmare after travelling over a narrow- 
gauge line on a canopied car at the enormous velocities per- 
mitted by him, and dream that he was clutching a lamp 
bracket while his feet were trying to find hold among the 
opposite window panes as the car gradually heeled over and 
over until, as the heeling accelerated, the car at last over- 
turned, and amidst the crash of breaking wood and splintered 
glass, the gallant colonel woke and determined then and 
there that a canopy isa highly dangerous article on a narrow 
gauge car ? 

That it must be dangerous is evident from the fact that 
the Board has issued this veto of its further use. It must 
be much more dangerous to the public than trolley wires, or 
gunpowder vans, or a gas-service, for all these have been 
agencies of death or injury, but are still in common use. 

We know that the Board does not decide things on its own 
knowledge. It is always “advised” that such and such 
measures are desirable. If the President were asked why 
canopies are forbidden, he would not give a reason, but 
would say that “the Board is advised that they are unsafe.” 
Evidently the Board’s advisers have access to more public 
news than the public itself, for there is no record in the files 
of any newspaper of any accident arising out cf the ure of 
top-deck covers on narrow-gauge cars, So far as we know 
there is not a shred of actual evidence to prove the greater 
danger of a canopy on the top-deck on an electric car than 


on the top-deck of the trailer on a narrow-gauge steam- - 


tram line. Capopies are new and terrible things only in the 
mind of the B. of T. They have been used fcr years on 
steam cars, and, from a variety of circamstances, have 
been adapted only recently on electric cars, Bat 
whereas they were used on cars which weighed from 
3 to 5 tons, and had that weight distribut:d more or less 
evenly over the whole car, so bringing the centre of gravity 
near the middle height of the car, they are used now on cars 
weighing from 7 to 12 tons, on which the centre of gravity 
is much nearer -the ground by reason of ‘the heavy trucks 
and electrical equipment. ‘lo a lay mind, therefore, it 
would seem that a canopy is no more dangerous now than 
then, if other things are equal. Are other things equal ? 
Not altogether, for the maximum speed of an electric car is 
higher than the maximum which was usual with the more 
lumbering steam car. The wind pressure on a standing car 
cannot have altered, and there is no other factor to con- 
sider. The question then remains, is there any danger to te 
anticipated when top-covered cars run on a 3 ft. 6 in. gauge 
at a speed of 14 miles per hour, this being the highest 





speed which we remember the Board of Trade granting ? 
That is the way in which we conceive the advisers of the 
B. of T. putting the question to themselves ; certainly it is 
the only point which we believe can be worth considering. 
It is evident that the advisers preferred to take no risks, 
and thought it wiser to anticipate (wisely or unwisely as the 
reader likes) danger, even though at the moment of decision 
there were enough practical examples of freedom from 
danger running over narrow gauge lines in England to have 
induced the most conservative of counsellors at least to 
suspend judgement on a matter which affects the prospects 
of tramway undertakings and the comfort of the travelling 
public (and what section of the public does not travel now- 
adays ?) in a marked degree. ; 

It is possible that the advisers of the B. of T. do not 
realise the extent of the fine which they are inflicting on the 
former, but they might have done so if they had taken any 
cognizance of current literature bearing on the subject. 

So much does the public appreciate shelter that covers 
are never put on without earning interest and sinking fund 
at least. The increased earnings have been stated to be more 
than 2d. per car-mile, but an additional 4d. only will suffice 
for a small net profit in many cases, and 1d. will make a 
welcome addition to dividend or relief of rates. The demand 
for covered top-decks both from managers and from the 
public is strong enough evidence for retaining them, and this 
applies equally to broad and narrow-gauge cars. 

Can the B. of T. produce combatting evidence of anything 
like equal cogency? Ifso, or if not, they should be pressed 
to state their case, or to answer that of the traction people, 
who will have facts culled from experience to bring against 
theories born in the imagination and reared in the drawing 
office. 

Meanwhile, we would seriously advise managers to push 
forward the equipment of their narrow-gauge cars with 
covers, as if the memorandum did not exist ; for they may 
be sure that the B. of T. will take no active steps to uphold 
their objection, and managers may take any risk there is 
with a light heart. The objection, having no solid founda- 
tion, must have been made for the purpose of averting the 
smallest responsibility for accidents from the Board—an 
attitude on which we may be allowed to hold an opinion, 
although it might be considered rude to state it. Shortly we 
expect to be called upon to criticise an additional revised 
memorandum in which horse cars are given the preference 
over any other for new lines, and are suggested for use on 
the old ones. 

This is an injustice which we may expect the Light Rail- 
way and Tramway Association to take up in its increasingly 
energetic manner. 


-s 
— 











PARALLEL RUNNING OF ALTERNATORS 
DRIVEN BY LARGE GAS ENGINES. 


By E, KILBURN SCOTT, A.M.Inst.C.E., M.1.E.E, 


Ir is surprising that there should be so much misunder- 
standing on this matter. The writer some time ago paid 
a visit to Germany and Belgium, where he had an 
opportunity of seeing the power stations connected wit! 
the Iron and Steel Works of the Pheenix Hiitte (Niirnberg 
engines), Oberhausen Iron and Steel Works, near Diisseldorf 
(K6rting engines), the Ilseder Ironworks, near Peine (Oecke!- 
haeuser engines), and the Seraing Iron and Steel Works 
(Cockerill engines), besides several engine makers’ works. 

In these stations the engines varied from 500 to 
1,500 H.p., and, except in the case of the last, they were 
all driving thiee-phase alternators. They were supplied by 
blast furnace gas in all cases, and were of the single-crank 
type (except the Oechelhaeuser) working with two im- 
pulses per revolution. 

The Oechelhaeuser engines at the Ilseder Works were twin 
engines, and, owing to the peculiar double-ended construc- 
tion, had three cranks to each, or six in all, to drive one 
alternator, an unnecessary complication. 

The writer can say absolutely that there is no difficulty 
whatever in running three-phase generators in parallel when 
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driven by any of the above engines. At the Oberhausen 
Works, for example, there were two 1,200-H.P. Kérting 
engines driving Siemens alternators, and two 600-H.P. 
Korting engines driving A E.G. alternators. The machines 
ran absolutely in parallel; and, further, they were so situated 
that it was impossible for the man on the switchboard to 
see all four engines when synchronising. 

In the case of the two largest units, by looking through 
the poles of the alternators one got the pretty effect of 
seeing them apparently standing still, or slightly swinging 
back and forwards, as one engine gained a little on the 
other ; this movement, however, was very slight. 

It may be stated as a fact that with any single-crank large 
gas engine by a maker of repute, in which there are two 
impulses on the crank per revolution, and where snfficient 
fly-wheel weight is allowed either in the generator wheel, or 
better, in the generator wheel plus a fly-wheel, parallel 
running is quite easy. 

Of course, there are points to be remembered; one is, 
that the “ hit-and-miss” method of governing is absolutely 
no use for such work; it is entirely discredited on the Con- 
tinent, and Cockerill’s have superseded it even for blast 
furnace blowing engines, where good regulation is not im- 

ortant, 

, Another point is, that the higher the speed the better is the 
paralleling ; and yet, on the other hand, there appears to be 
a consensus of opinion that it is well for the engine not to 
run above 100 r.p.m. on account of wear and tear. 

In the actual running of these blast furnace gas engines, 
the only thing that seems to cause trouble is the result of 
using water for cleaning the gas; in some cases a certain 
quantity of it is carried over into the cylinder and gets 
deposited on the sparking plugs, which have to be then taken 
out and dried. This is, however, a matter which can be 
easily rectified. 

Two of the A.E.G. alternators, coupled to Niirnberg 
engines, were of the very neat outer pole type, which enables 
a very heavy fly-wheel rim to be provided on the alter- 
nator wheel, so that no separate fly-wheel is necessary. 

All the piston rods and pistons are cooled by water, also all 
the exhaust valves. A spray of water playing into the 
exhaust pipe effectually prevents any noise or chance of 
firing there. 

The lubrication of the cylinders is usually effected by a thick 
block of unrefined petroleum oil called “ Mazout.” All the 
bearings and other working parts are, of course, lubricated 
with ordinary mineral oil. 

The engines are always started by compressed air, at about 
6 atmospheres for the small engines, and 9 atmospheres for 
engines of 1,000 H.P. and upwards. They start with abso- 
lute certainty, and usually, the gas is turned on after a few 
revolutions only. The writer saw a 1,000-H.P. engine get 
up to speed from rest in two minutes. 

Regarding the number of men to run the engines taking 
all the stations together, this appeared to run out at about 
a man and a quarter per engine, including the foremen. 
There are no young electricians or pointer dodgers in these 
stations, just engine runners and a switchboard attendant ; 
the foreman appears to look after the three-phase generators 
in his odd moments. 

The work is practically identical with that of running a 
slow-running steam engine; indeed, some of the engines, 
the “ Niirnberg” in particular, are surprisingly like steam 
engines, both in outline and detail. The spares carried 
are about the same as for steam engines. 

The rapidity with which these engines are being adopted 
by the various iron and steel and other works on the Con- 
tinent is very significant. Altogether the writer saw two 
dozen engines of over 500 H.P. either running or nearing 
completion. 

Fancy a power station, such as the one at the IIseder 
Works, 240 ft. long and 150 ft. wide, in two spans, gene- 
rating three-phase current at 10,000 volte, and transmitting 
it 10 miles by overhead wires to the rolling milis at Peine. 
I wonder what ironworks in England would have the pluck 
to take on a job like that. 

Why, the men who run these Continental works must be 
themselves electrical experts, for when they lay down a 
power station it is no half job, but is undertaken with bold- 
ness and originality; no nibbling with direct current and 


— 


petty little machines in a tin shed, bit a tip-top first-olass 
station worthy of a large concern. 

Fifty years ago, the fathers of the men who run these works 
used to come to England to see engines and machinery ; now 
the writer and many others are sent over there to report on 
what they are doing. And there is no mistake about it, the 
Germans, as a nation, are in training (in the deliberate way 
an athlete trains) for commercial supremacy. They have 
had their financial crisis, and learnt the lesson well. 

Those amiable old folks whom one sees at Iron and Steel 
Institute meetings, &2., who are understood to control a fair 
part of what there is left of our iron and steel trade, will 
have to look out, if they wish to retain the remainder. 








A NEW DYNAMO BRUSH. 


Or recant years the tendeacy in dynamo brush design has been 
towards the production of a brush combining the sp:rkless collecting 
proverties of carbon with the high carryiog capacity of metal. The 
Elektrotechnische Zeitschrift gives the following particulars of a new 
brush patented by Messrs. Sveneka, of Stockholm, which claims to 
accom} lish this combination. It is known as the bronze-carbon 
brasb, bat the mass of the brush does not consist, as the name would 
seem to imply, of a mixture of powdered bronz; and powdered 
carbon, but of pure powdered graphite, of which each separate 
particle is first covered with a coating of copper and then with one 
of tin. The method employed for coppering and tinning the 
particles is a trade secret. After this process is completed, the 
powder is hydraulically compressed in a dry and cold state, and 
without any special binding material, into the required shape. The 
hardnets of the brush can be varied at will during this operation. 
Afterwards the brushes are heated sufficiently to cause the copper 
aid tin coatings to combine and form a bronze coatirg. In this 
way every rarticle of graphite p2wder receives a coating of brouz3, 
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but the smallness of there particles keeps the material quite homo- 
geneous. It will take a polish and is readily so'dered, and also 
possesses lubricating qualities owing to the presence of about 20 per 
cent. of free graphite. Tests carried ont at the Government 
Laboratories in Stockholm have proved that the conductivity and the 
contact resistance of these brushes are the same as those of ordinary 
plate or gauz: brushes. The curves connecting watts lost in ohmic 
r. sistance (ordinates) with the peripheral speeds of the commutator 
in metres per second (atscisse) at current densities of 1,5 and 10 
amperes per 8q. cm. respectively, both for ordinary carbon brushes 
and for bronz:-carbon brushes, are given herewith. The test refers 
to a 110-volt dynamo, and shows that the difference between the 
two types of brush is especially marked at the higher current 
densities. For instance, at a peripheral speed of 15 m. p2r second 
and a current density of 10 amps per sq. cm., the loss with ordinary 
carbons was 34°5 watts, whilst with the bronze-carbon brushes, 
under the same conditions, the loss was only 3:4 watts. 

With regard to sparkless running, it has been found that the 
bronze-carbon brushes behave as well as pure carbon brushes, 
and replaciog the latter by brushes of the same size and shape, 
but made of bronz:-cirbon, does not affect the running of the 

hine. : : 
The rate of wear of these bronz :-carbon brushes is s!ightly greater 
than that of metal brushes, but, on the other hand, the wear of the 
commu‘ator is much less. 
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RHODES SINGLE-PHASE ALTERNATING 
CURRENT MOTORS. 


Tue Rhodes Electrical Manufacturing Co., Ltd., which has now 
been in existence for some 12 years, but only trading under that 
name for the last three years, is well known as the manufacturer of 
the R.E. type direct current motor. This machine has undergone 
var‘ous modifications in the shape of alterations to ifs external 
appearance, but otherwise has remained the same sinc? it was first 
designed. It has now been decided to build on the same lines a 1905 
type R.E. direct current motor, which will have a larger armature 
and smaller frame. Experiments have been made in this direction 
with satisfactory results, and the new motor will shortly be placed 
on the market. 

Being anxious to keep its products up to date, the firm has during 
the past year sent abroad engineers to investigate the manufacture of 
A.C. machines, and asa result hasnow designed two ty pes of alternating 





current motors, a description of which isgiven below. Recognising 
at the outset that the ordinary single-phase induction motor has 
many disadvantages, such as heavy starting current, low starting 
torque, and even difficulty in starting, the Rhodes Co. decided to 
buiid solely single-phase motors of the slip-ring commutator type, 
starting up as repulsion motors, and running as induction motors on 
attaining synchronisim. 

This type of motor can be coupled direct to any machine, starts 
up without the use of a fast and loose pulley or clutch arrangement 
of any description, and runs at constant speed, so that it possesses 
most of the advantages of a direct-current motor. Supply 
engineers, we are informed, have taken kindly to the machine, and 
the company are at the present moment turning out as many as 
they possibly can to meet the demand. Their factory has lately 
been largely extended, and this extension is practically ail 
utilised. 

The motors are of two distinct types. The R.X. type is suitable 
for ordinary stationary work, running in one direction only. This 
motor is reversible only by altering the position of the brushes on 
the commutator. 





Fic. 2. 


The R.F. type, fig. 1, is a similar machine, but has an extra winding 
which evables the motor to be reversed by simply changing two con- 
nections, by means of an ordinary chopper switch. 

The external carcase is made of cast-iron, bored out to fit 
the stator core, which is builf up of sheet-iron laminations 
of high permeability, insulated by paper. The construc- 
tion of the carcase permits these plates to be pressed into it 
under hydraulic pressure of more than 50 tons to the sq. in.- The 
special method of assembling employed ensures the inner periphery 
of the stator being exactly true in the position required. Ample 
cooling surface is allowed between the outside of the laminations 











and the frame through a space for air circulation, which runs right 
round the machine. 

The windings on the stator are hand wound, the copper wire being 
carefully insulated from the core. The rotor is built up in a 
similar way to the stator, with laminsted sheets of iron insulated 
with paper, mounfed and keyed direct on the shaft (which is of ample 
diameter), under a hydraulic pressure of not Jews than 70 tons to 
the square inch, and these are then clamped solidly between two 
cast-iron end plates which extend as winding drums. The winding 
employed is similar to that on a bar-wound direct-current armature. 
Figs. 2 and 3 show the stator and rotor respectively. 

A high-pressure test is applied between the windings and iron, 
on both the stator and the rotor, of 2.000 volts alternating. Although 
the voltage induced in the rotor is low, the Rbodes Co. apply an 
equally searching test as that given to the stator in order to mini- 
mise risk of short circuits or ‘‘earths” in that portion of the 
machine. 

The slip rings are of gun-metal, insulated by a special process 
and testei with some 4,000 volts to earth. The commutators are 
built up aleo under hydraulic pressure, ensuring no loose sections. 
The company’s process of building commutators for their motors 
makes them almost as solid as a copper ring. 

All parts of the machine are interchangeable, and are made to stock 
in quantities to exact gauges and templates. With this system 








Fia. 3. 


quick delivery can be ensured on a large range of windings, and 
parts of every siz> are kept in stock. 

In fig. 4 the characteristic curves of a 5-HP. motor are 

iven. 

° We recently had an opportunity of seeing some of these machines 
at work, at the factory of Messrs. Waygood & Co., Ltd., the well- 
known makers of elevators, &c., who have applied a number of the 
Rhodes a.c. motors to their lifts. Oae of the machines, rated at 
35 B.H.P., 50 cycles per second, 400 volts, was run ona brake by 
Messrs. Waygood for our benefit. The motor had an eight-pole 
stator, with four brushes on the commutator, and the temperature 
rise was specified not to exceed 85° F. above the surrounding 
atmosphere. 

Running light at 775 r.p.m., the current was 13 ‘amperes. The 
motor ran up to speed quickly, without sparking, and very quietly, 
the only operation required being to throw over a switch when full 
speed was attained. ‘he normal full load torque was 24°6 lb.-ft. ; 
on holding the rotor stationary by means of the brake, a starting 
torque of 58 lb.-ft. was registered, with a current of 22°5 amperes. 
Ranning with an average torque of 29°2 Ib.-ft., at 750 r.p.m., corre- 
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Fic. 4. 


eponding with an output of 4°16 B.H.P., or’ about 20 per cent above 
normal fall load, the current was 145 amperes at 433 volts ; 
assuming a power factor of 74 per cent., this gives an efficiency ©! 
over 66 per cent., which must be regarded asa very satisfactory result 
for a motor of this size. The results given were the average of several 
tests with Messrs, Waygood’s apparatusand instruments. Throughout 
tbe motor ran without sparking at the commutator, without humming 
and without vibration. The starting torque, it will be noticed, was 
2°15 times the normal fall load torque, while the current was less 
than 16 times the full load value. : 

On interchanging two of the connections, the motor ran 1D the 
reverse direction with equal facility. ; 

The machines ate made entirely at the company’s works 10 
Bradford, and the Rhodes Electrical Manufacturing Co. claim 
that they are pioneers in the manufacture of this type of machine 
in the United Kingdom. 
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THE KINETIC THEORY OF GASES AND 
THE STEAM TURBINE. 


In an article on this subject in an American journal, the author's 
ideas appear to be contrary to the usually accepted kinetic 
theory of gases. The author speaks of the orbital motion of the 
wolecules of a gas, whence it may be deduced very fairly that he 
considers that the molecules of a gas are so many revolving 
particles. 

The kinetic theory of gases teaches that the molecules of a gas 
are endowed with motion by virtue of heat energy, and that they 
possess perfect elasticity and obey the first law cf motion, that is 
to say, being in motion, they will continue to move in a straight 
line at an unchanging velocity unless and until acted upon by an ex- 
ternal force. In an ordinary gas, the free path of the molecule has 
a length dependent upon the uumber of molecules occupying a 
given space; that is to say, in ordinary language, upon the pres- 
eure, for, by the same theory, pressure is simply the effect of an 
extr2mely large number of molecular impacts upon the circum- 
scribing boundary of the pressure containing vessel. In a vessel 
under partial vacuum the free patb, that is to say, the average move- 
ment of a molecule in space between collisions with any other two 
molecules, is very much lengthened. If we can grasp the very 
simple idea of the kinetic theory, we can see why it is that in a 
partial vacuum two gases will diffuse into each other faster than 
when under heavier pressure. The free path is longer, and the 
molecules travel to a greater distance before being turned back by 
the molecules of the invaded area. 

A gas at high pressure escapes into a vessel at low pressure, not 
because of any superior energy of its molecules, but simply because 
there are more molecules pitted against fewer, and the few are 
driven back more thoroughly. When an opening is made in the 
containing boundary of a gas, and outside this opening there is 
nothing, or very little, that is to say there is a good vacuum, all the 
molecules at the time moving towards and near to the opening 
escape, becaure there is nothing to reflect them. These ceasing 
in turn to bound back against their fellows, the latter also 
escape as soon as they can work their way towards the opening. To 
a very great extent, therefore, steam or gas, when moving along a 
pipe into a vacuous space, consists of a stream of straight-moving 
molecules. There isa movement of the molecules transversely to 
the line of flow, but this gradually diminishes along the length of a 
pipe, and ultimately attains a minimum. If a turbine bu-ket were 
placed so that steam escaped upon it frem a nozzle like a tire hose 
nezzle, the molecules of the steam would have a large amount of 
transverse movement left inthem. The j:t would burat laterally 
a3 it escaped from the nezzle exactly as a jet of water is burst by the 
expansive action of any contained air. Therefore it is that in the 
De Laval turbine, before the steam is allowed to reach the wheel, 
it is passed through an expanding nozzle until the transverse 
molecular movement is reduced to such an amount gs not to be able 
to overcome the molecular movement of the fluid into which the 
steam flows. The steam jet is then said to be at atmospheric pres- 
sure, and its velocity is a maximum. It may sometimes be heard 
said that the velocity of a steam jet is derived wholly from the 
pressure of steam in the boiler behind it. According to the kinetic 
theory this is bad reasoning. The velocity of flow of steam into a 
vacuum is the velocity of each individual molecule. If this velocity 
is 2,800 ft. per second, then the molecules in their short free paths 
when confined aleo move at that velocity. 

Clausius calculated the mean molecular velocity of the molecules 
of air and other gases at 0° C. as follows :— 

Air, 485 metres per second; oxygep, 461; nitrogen, 492; 
hydrogen, 1,844 —the velocity varying inversely as the square root 
of the specific gravity, and increasing proportionately with the 
&quare root of the absolute temperature. 

A consideration of the kinetic theory may perhaps help to explain 
why a turbine is much more effective when exhausting to a vacuum 
than when run non-condensing; but it is less easy to gain from the 
theory any explanation of why a multiplering turbine of the Parsons 
type gains anything by virtue of this multiple nature further than 
80 far as the velocity of the molecules in excess of the velocity at 
exhaust temperature is absorbed by the earlier rings of blades. 

Apparently, the velocity of steam at 100° C. should be about 
2,360 ft. per second when flowing into a vacuum. The final tem- 
perature of a good vacuum is, however, only about 36° C., or 311° 
absolute, 80 that the molecular velocity of steam expanded down to 
condenser temperature will be about 2,150 ft. per second. Now 
the escaping molecules must travel at this velocity. They start 
with a potential velocity of 2,360 ft.; they lose 210 ft. velocity 
— maximum ideal efficiency is 210 ~ 2,360, or nearly 9 per 
cent. 

No power we possess can take out of the molecules their intrinsic 
movement. No juggling with blade curvature will help us one 
lota. If it would do so in the same way that it willin the case of 
water, the steam turbine might have an efficiency of 70 to 80 per 
cent. The residual molecular velocity is the equivalent of the 


final temperature of the thermo-dynamic equation me”, Only 


1 
& fraction of the kinetic energy of the steam can be taken out of it. 
Tuis fraction may be about 200 ft. per second, half which would 
appear to be the velocity neceseary for a turbine cf one ring of 
moving blades. In steam at 100° C., or 373° absolute, the velocity 
being 2,360 ft. per eecond, that of steam at 2C0 ib. absolute, or, say, 
about 473° absolute, will be nearly 2,660 ft. per second, and the 


efficieney should then be 2660 — 2,150 


: , or 19 per cent., the velo- 
city reduction being 510 ft. 





Thus, after all, the kinetic theory of gases enables one to calculate 
the efficiency of a turbine on purely mechanical lines with merely 
elementary mathematics. It helps to an understanding of the 
thermo-dynamic equation in a way that will appeal to minds more 
at home in mechanics than in physics. In short, the mechanism of 
tbe steam turbine cannot take out of the steam its intrinsic molecular 
velocity. If the blade velocity were such as to leave no whirling 
movement in the escaping fluid, the tangential component in a wafer 
turbine would represent the loss—i.e, the reduction of efficiency 
below 100 per cent.—but in steam this tangential component 
would b3 found to b3 the molecalar velocity proper to the fioal 
tempera’ure. B. 








THE GERMAN ELECTRICAL ENGINEERING 
INDUSTRY. 


Tue Posirroy OF THE GLow Lamp SynpicaTs. 


Tue year 1904 terminated favourably for the G:rman electrical 
engineering industry in general, most branches having been satis- 
factorily employed during the twelve months. Reports are in 
circulation of a farther combination which would be composed of 
the two principal groups, but for the present, at all events, it wou'd 
seem that there is no intention to form a trusf, although the amal- 
gamation of these groups would practically bring one into existence. 
For the moment the groups, while competing with one another in 
the open market, are co-op :rating in special cases, and from mutual 
actiou in this respect it is easy ‘to understand that, provided the 
personal element c ould be eliminated, the fusion of the AEG and 
the Siemens-Schuckert Works Co. would not be indefinitely delayed. 
Pending any future developments, it may be noted that the Mix 
and Genest Telephore and Telegraph Works Co. proposes to in- 
creese its shere capitsl from £180,000 to £250,009 for extensions of 
works, and increasing t!'e working capital, while an issue of £75,000 
has been made at a high premium by the Bergmann Electricity 
Works ©o., of Berlin, thus advancing the capital to £500,000. 

The Vienna law courts have just given a decision io the action 
brougtt by the incandescent eleciric lamp firm of Watt, of Vienna, 
in order to secure a declaration that the International Glow Lamp 
Syndicate, which is a company registered in Berlin, is invalid, on 
tae ground, as was alleged, of the concealment of :.greements made 
betwecn two of the constituents of the syndicate. The action has 
been dismissed, the courts holding that German law applied to 
the syndicite, and that, moreover, the plaintiff firm must have 
kaown that the Siemens & Halske Co., at the time of the consti- 
iution of the syndicate, wes not in a position to manufacture tre 
number (6,500,000) of lamps allotted to it perannum. Apparently 
this judgement settles the litigation, because the ur succ2ssfal firm 
wiil scarcely try and raise the question again—in the Germ:n 
courts. In the meantime the problem of the competition of outside 
firms, notably that of the Bergmann Co, is beginning to excite a 
little concern among the membz2rs of the glow lamp syndicate asthe 
existenc) of the latter would be endangered in the event of non- 
syndicated lamps being placed up»n the market on a large scale 

The report for 1903-4 of the Siemens & Haleke Co. states that the 
orders booked in the first half of the ycar exceeded those in the 
corresponding period of the previous year by 20 per cent, while the 
orders received in the second half showed a further advance of 17 
per cent, over the first six months. During the year the manvu- 
facturing departments were fully employed, and the number of 
workmen was increased and extensions of the premises were 
rendered necessary. As in the case of most otber large com- 
panies, the profit and loss account cites in one total the 
profits obtained from all sources, namely, £3705(0 as com- 
pared with £350,934 in 1902-3. After writing off £53,431 
for depreciation, as against £72,432 in the preceding jeu, 
and, making other allccations, the accounts show net profits of 
£276,870 as compared with £221,696 in the previous year. 
The uvailable surplus, as mentioned on a former occasion, permits of 
the payment of a dividend at the rate of 7 per cent., as against 
5 per cent. in 1902-3 As far asthe current year is concerned, the 
report mentions that the orders bave been maintained on the level 
attained at the end of 1903 4. Tothis report is appended a report 
by the Siemens-Schuckert Works Co. This states that the fusion 
of the two original houses has advantageously affected the degree 
of employment. During the year machines, motors and traps- 
formers, of a total of 384.422 Kw. were ordered from the amalge- 
mated company and were mainly constructed at the Nuremberg 
works. The constant increase in activity at the Charlotter burg 
works would necessitate an extexsion of the shops by the erection 
of a new building on the Nonnendamm, while enlargements of the 
cable factory have already been proceeded with The business in 
electric tramways left much to be dcsired, but the prospects of the 
introduction of electric traction on main and suburban railways 
indicated an improvzment. The report further remarks that prices 
were mostly not satisfactory, and severe competition was experienced 
in nesrly all departments. The balance sheet, which shows ro 
profit and 1 ss acc»unt, includes the profits for the past year among 
the creditors as amounting to £532,800 as compared with £364,300. 
It is, therefore, impossible to ascertain either the exact amount of 
the profits earued by the amalgamated company or the proportion 
allocated to the two original companies which also refrain from 
giving the information in their respective profit and loss accounts. 

The shareholders in the Schuckert Electricity Co., at the recent 
general meeting held at Nuremberg, approved the report and ac- 
counts for the year 1903-4. It wasstated on behalf of the directors 
that the company’s circumstances had perceptibly improved during 
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the year, and that the business results of the Siemens-Schucker 
Works Co., to which the Nuremberg company transferred its entire 
manufacturing departments some time ago, had fulfilled the expec- 
tations which could be raised in regard to the first year’s working. 
Oa the other hand, all the foreign undertakings of the Schuckert 
Co. had not exhibited the desired improvement, although certain of 
them showed satisfactory progress. In reply to questions as to the 
amount of the manufacturing profit received by the company from 
the Siemens-Schuckert Works Co., it was intimated that the figures 
could not be given, and that the matter was one of discretion 
between the two original companies. It was, however, hinted that 
the directors would make efforts with a view to giving information 
on the subject to the shareholders at the end of the current financial 
year. Theaccounts submitted to the meeting showed gross profits of 
£174,758, given in one sum as derived from investments, undertakings 
and securities. Adminiatrative expenses absorb £14 328; interest 
on bonds, £65 817; other interest and bank charges and commissions, 
£27,098; taxes, £2328, and depreciation, £1,814. These make a 
total of £111,385, thus leaving net profits amounting to £63,373. 
The report states that this sum would have allowed of the payment 
of a dividend, but it has been considered preferab'e, after placing 
£3,168 to the reserve fund, to carry the balance forward. The 
share cipital of the company amounts to £2,100,000, and the bond 
issue to £1,535,000. The report gives particulars of various changes 
in investments, and cites the Valparaiso electric tramway under- 
taking as a new participation, while information is also set forth in 
regard to the position of various undertakings in which the 
company is interested. 

Tae Helios Electricity Co., of Cologne, which underwent a 
scheme of reorganisation two or three years ago, has produced a 
farther surprise among the sharelolders, inasmuch as the directors’ 
report for 1903-4 shows a loss of more than one-half of the share 
capital. The loss on manufacturing operations amounts to £44,198, 
but the critical situation of certain of the subsidiary companies has 
rendered it necessary to place £220,000 to a reserve fund, and this, 
the directors state, makes the deficit reach the total sum of 
£264,198. Asa result of an investigation of the position of affairs 
by a committee, it is proposed to dispose of the works, and to enter 
into fresh arrangements with the bondholders for a reduction in the 
rate of interest, and the postponement of the period for the re- 
demption of the bonds, and to adopt other financial measures which 
would leave the company merely concerned with undertakings as an 
investor. It is uaderstood that the Allgemeine Electricity Co. and 
the Siemens-Schuckert Works Co. have made a joint offer of 
£105,000 for the Cologne-Ehrenfeld works, while the machinery 
and plant wonld be purchased by agreement. As under this 
arrangement the production of electrical plant would be discon- 
tinued, a lscal scheme is reported to be on foot for the formation of 
a new company to take over the works and continue the business. 

The Wagon and Machine Works (Busch) Co, of Hamburg, 
which underwent reconstruction in 1901, is now being reorganised 
in such a manner that the directors expect the undertaking to be 
placed permanently on a sound bisis. The year 1903-4 has closed 
with a debit balance of £42,500, of which the sum of £33,000 
represents a loss incurred in an English company. The Hamburg 
Co., which is largely engaged in the construction of electric tram- 
cars, states that this branch has only slightly increased in Germany, 
although favourable export orders, and particularly for South 
America, have been received, and prices have become more 
satisfactory. It has now been decided to reduce the share capital, 
and to issue preference shares and raise a 44 per cent. loan of 
£50,000. In this way it is hoped that the business will be brought 
once more into a remunerative condition. 

Among other German companies may be mentioned the Insulated 
Wire Works (late C. T. Vogel) Co., of Berlin, which has declared 
a dividend at the rate of 8 per cent. for 1903-4, as compared with 
6 per cent. in the previous year, and the E. H. Geist Electricity 
Co, of Cologne, 6 per cent. as against 3 per cent. On the other 
hand, the Carlsruhe E'ectrical Industry Co. has incurred a loss of 
£11,560, as contrasted with a deficiency of £7,580 in 1902-3, while 
the Saxon Electricity Works (late Poeschmann) Co., of Dresden, 
has decided to go into liquidation. 








CENTRAL STATION POWER SUPPLY IN 
GREAT BRITAIN. 


Mr. ADDENBROOKE’s review of Power Station prospects put forward 
iu the Engineering Magazine estimates an immediate prospective 
investment of £100,000,000, a figure that may be doubled by rail- 
way electrification. At £50 per horse-power, the above estimate 
would provide for some 2 million horse-power, a figure which, it is 
estimated, might be supplied by the gas from blast furnaces that is 
now going to waste, which, as proposed by Mr. Thwaite, should be 
employed for power generation. Legislation in electric power 
schemes has now extended over seven years, and the various 
principles involved have been subjected to the criticism of technical 
and commercial men. 

The general technical criticiem resolves itself into the question 
as to whether power can be generated and sold at a profit by large 
undertakings working on a comparatively good load factor to power 
users generally at less than they can for themselves produce it at. 
Undoubtedly there are thousands of small, some moderate, and a 
few large users of power whose use factor is very low; but the large 
manufacturer, such as the cotton spinner, has a load factor not far 


from 100 per cent., and he uses about 1,000 HP. all day, so that if 
cost of ‘energy alone is considered, at present he is bstter ‘off than 
were he a purchaser of power. 

Suppose a user of 1,000 1.u.P. pays £10,000 for his power plant, 
and that it costs him 2 lb. of coal per H P.-hour, the annual coal wil! 
be 2.500 tons. Call the cost £1,250, which is higher than the facts 
in many instances. Then, with £500 for interest, an equal sum for 
depreciation, £250 for wages, £100 for oil, &., the total is £2,600. 
Let us cil it £3,000 to include contingencies. The 1,000 1 HP. is 
equivalent to 746 units. We will deduct a fifth for the engine and 
rope gear, and this leaves 600 units per hour, or 1,680,000 per annum 
of 2,800 hours, representing, at 1d., £7,000, or considerably over 
double the cost of steam if the unit be sold for 1d.; the mill- 
owner must still find fuel to warm his mill, and will, therefore, be 
compelled to pay for some coal and for some labour, aud he must 
employ an enginser at wages as high as before. Thus, even at 0°5d. 
per unit, the cost could scarcely be less than £4,000, and in this 
there is no provision for interest and depreciation of motors. [t 
is, therefore, not with large factories thatthe power stations must 
expect to deal for some time to come. But there should be a con- 
siderable small custom, and possibly some development of electro- 
metallurgy, and, let it be hoped, avery large demand for power to 
work our canals should these be again placed on a sound and free 
basis. Indeed, canal haulage offers one of the finest prospects for 
the power scheme, for the canal boat alone stands in the same 
relation to distributed electric power as does the motor-’bus to the 
electric tramway. 

A brief review is offered by the author of each power scheme so 
far materialised. In South Wales, the three-core 11,000-volt 
cables are satisfactorily feeding points 10 and 11 miles distant, 
many. of the South Wales collieries are negotiating for power, aud 
over 11,090 Hp. has actually been ordered, and one contract for 
2,200 8 P. closed for one colliery. 

The nature of the loads met with in South Wales, and the inferior 
class of engines used there, should help to make an electric supply 
commercially successful. It will be of interest to see what the 
Lancashire and Yorkshire power schemes secure in the way of 
lcsads. Until a year or more has elapsed, the prospects of business 
can never be accurately foretold. Much of the business cannot 
come until present appliances are worn out or new works are built, 
and so on, but there will always be a succession of customers whose 
demands were not even suspected, aud when present schemes have 
begun to show glimpses of what other schemes may expect, if may 
prove more easy to set other measures on foot. We hops that the 
railways, when electrified, will be good customers of the power 
stations, and will not insist on manufacturing for themselves, unless 
over areas outside electrical power areas. 

The success or failure of the large gas power etation in Johannes- 
burg will not, perhaps, either prove or disprove the case for gas power, 
but itis much to be hoped that success will attend the project, for 
it would be a very powerful fillip to the use of large gas engines, 
and it would incidentally go far towards helping forward the use of 
the gas wasted by the iron smelters and coke burners, and would 
thus utilise the large tonnage of our diminishing coal supplies which 
is going so deplorably to waste. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME POINTS ON THE SELECTION OF ELECTRIC 
CABLES. 


By Lu. B. Arxinson, M.I.E.E., and C. J. Braves, A.M.1E.E. 
(Abstract of Paper read at Manchester, January 31st, 1905.) 


(Concluded from page $73.) 


As the final insulating property of fibrous dielectrics depends on 
the exclusion of moisture, the lead envelope is very importact. 
Standard thicknesses have bsen embodied in tables drawn up by 4 
committee of the Cable Makers’ Association. 

These thicknesses must be taken as minimum thicknesses ; in ccr- 
tain conditions of soil and surroundings it is advisable to increase 
them. 

The lead is put on such cables in a plastic state by hydraulic 
pressure. This is an operation requiring such care to avoid minute 
cracks or damage from particles of oxide being forced in with ‘he 
lead, that there are engineers who still advocate the older system 
of drawing the cable into a lead pipe which has already been tested 
by water pressure, or of putting on double sheaths of lead. Messrs. 
W. T. Glover & Co., Ltd., have, however, met the question by the 
use of hydraulic pressure up to 100 lb. per eq. in. applied externally 
after the cable is finished. Such pressure invariably detects a fault 
if such exist in the lead. The ordinary tank test is practically usc- 
less, it may take many months or even years for water to enter te 
very fine seams which such faults occasion, but eventually it will do 
so. No doubt in the past this has been the reason for many 
unexplained failures, while many more have been due to corrosion. 
The chief causes of corrosion of lead coverings under working cou- 
ditions may be summarised as follows :— 

(1) Impurities in lead, causing local galvanic action. 

(2) Galvanic action between lead and adjacent metal. 

(3) Corrosion by chemical action. 

(4) Electrolysis. 

Causes of corrosion due to (1) are! very rare. 

(2) Is also seldom met with. yet 
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(3) Is fairly common, and may occur in certain soils or where 
organic acids are produced as the result of the decomposition of 
wood or vegetable matter, or where cables are laid through made 
up ground, especially where ashes or clinkers are abundant. Most 
pit waters have an appreciably corrosive effect on lead, come being 
extremely revere in their action. 

(4) This is by far the most serious form of letd corrosior. Taking 
the word electrolysis in its broad sense, it is also the most common 
form, though this is not nevally appreciated. It may occur tnder 
conduxive conditions even in isolated house wiring installations 
where lead-covered wires are ued, neither tramway nor heavy 
lighting cables being near. 

The character of the corrosion may vary from small holes which 
gradually penetrate the lead covering, converting the lead into 
various oxides of lead, and only make themselves apparent when 
the rubber dielectric becomes oxidised to a sufficient extent to 
breakdown, or the paper dielectric s.fficiently exposed to absorb 
moisture and fail (which may take many months) to very extensive 
action and a high degree of oxi¢ation (where there is a free and 
contiauous supply of the electrolytic medium and a small difference 
cf potential) or a limited -amount of general corrosion, followed 
soon by fusion (where the supply of the electrolytic medium is 
small or not continuous, and the difference of potential is com- 
paratively higb). 

The first detcribed result is most common in small and medium 
size lead-covered cables Jaid or fixed in wood casing, or in conduits 
which are fairly dry or which do not actually have water running 
through them. 

The lead covering in such cases is only in intimate contact with 
the wood casing or conduit intermittently, and the corrosion 
naturally takes place chiefly at such places, which are the paths of 
least resistance. If such corroded points are carefully examined 
at various stages of the corrosion it will usually be found that a 
cone-shaped hole is eaten away and that the lead is converted into 
oxides, the various colours characterising the degrees of oxidation 
being clearly distinguishable, the extreme outer layer becoming 
converted into the white carbonate by exposure to the moist 
atmosphere. In rubber cables the rubber usually fails quickly 
when the lead is finally penetrated, owing to oxidation of the 
rubber; but in the care of paper cables, if urdisturbed, the «xides 
into which the lead is converted will keep out atmospheric 
moisture for, possibly, years and the effect of the lirerated oxygen 
on the paper (if made <f pure Manilla only and well impregnated) 
will be negligible. 

The second described action (where thcre is a continual supply of 
the electrolyte and small p.p.) chiefly occurs in conduits where 
water is continually trickling through; and in such cases the degree 
of oxidation is high and fairly uniform throughout the thickness 
and along the surface of the lead. The corrosion is practically con- 
fined to the bottom of the cable. The pP.p. being low, and the 
surface exposed to the electrolytic medium being large, the current 
density will bs very small, and therefore the final failure of the 
cable may take a year ortwo. The slowness of the action and the 
fact that the surface affected is more or less continuously covered 
with the electrolytic medium, accounts for the high degree of 
oxidation and the comparative absence of carbonate on the surface 
in such cases, 

The third case where a limited amount of corrosion is followed 
by fusion of the lead, generally occurs on large networks carrying 
heavy currents or on electric tramway and railway syetems, where 
bonds may be fused by heavy leakage currents resulting from a 
short-circuit, whereby the lead coverings of cables may be raised to 
& P.D. of, say, 10 to 20 volts. There may, under such circumstances, 
of course, be immediate breakdowns of other lead-covered cables, 
but in some cases the whole of the resultant damage may not be at 
once ascertained, and the consequent leakage currents may go on 
for some time causing corrosion wherever lead coverings are even 
only partially exposed (for instance, in the case of cables laid on 
the solid system imperfectly, or where the ends emerge into man- 
holes, &c.). Supposing in such a case the electrolytic medium to b2 
entirely decomposed and dried up by the passage of a heavy leakage 
current (obviously at a high current density), sparking from the lead, 
and fusion of the same, may easily entue. 

It is not proposed here to touch further on the diagnosis of break- 
downs due to lead corrosion. Eaough has been written to indicate 
the extreme care necessary to avoid conditions which tend to 
produce lead faults, and incidentally to indicate that the use of 
leai-covered cables on large networks carrying heavy currents will 
probably be limited in the future, or that elaborate and costly pre- 
cautions will have to be taken. It is obvious that bonding and 
earthing judiciously and sufficiently is the remedy for electrolytic 
faults, but in the first class of electrolytic faultr, roughly and 
generally described above, bonding is frequently neglected. , 

In the second class, it is wortby of note that bonding and earthing, 
even if in accordance with Board of Trade regulations, is probably 
not a sufficient protection to prevent lead corrosion under the con- 
ditions referred to. 

In the third class, it is fairly common for conditions to arise under 
Which bonding and earthing arrangemente, designed with a large 
margin of safety, are unavailing; and where very large currents 
return by earth paths as the result of breakdowns, it is almost 
impossible to forecast or predetermine what will happen on various 
parts of the network. 

As a preventive measure against leakages of current from con- 
ductor to lead covering at connections in paper cables, where seal- 
ing boxes or terminals are difficult to fix, a waterproof non-fibrous 
sealing tape such as Glover’s Guttaroid tape should be used, the tape 
being lapped over the trim, from thimble to lead covering. Pure 
tubber or even proofed tape! is often used on emall cables by con-- 
tractors, but is of little use!-under damp conditions, as either will 


absorb moisture in course of time, apart from the fact that they do 
not form a homogeneous covering. 

Instead of a covering of lead, a waterproof envelope of non- 
metallic material may be provided. Such cables are made by 
Mezsrs W. and T. Glover & Co. under the name of Paper Leadless, 
and are covered with a compound called Gattaroid, which is of the 
same class as those described under V.B. cables, but chosen more with 
a view to its waterproofing than its dielectric q1alities. Such a 
cable has all the advantages in high specific insulation, dielectric 
strength, and low specific capacity of the lead-covered paper cable, 
with the further advantage of a reduction of actual capacity due to 
the absence of a metallic sheath, and is specially suitable for use 
for tramway or railway feeders, which have developed some diffi- 
culties with the return of heavy currents by the lead sheath causing 
electrolytic trouble and breakdown. 


AppENDIX I.— GuLoveEr’s Test FoR TinNED HIGH CONDUCTIVITY 
Corrzr WIRE. 


Reogents.—Hydrochloric acid of §.G. 10&8 (= 44 per cent. of 
acid of 1 28.G.). 

Sodium sulphide solution of 8.G. 1:142 (= about 25 grammes per 
100 c.c.’s water). 

Testing Process—The samples are cleaned with alcohol or ether, 
and immersed for one minute in the hydrochloric acid. They are 
then rinsed in clean water, and immersed in the sodium sulphide 
s:lation for 30 seconds, again washed, and examined under a 
hand lens. 

This cycle of operaticns is repeated until blackening of the wire 
becomcs clearly visible. The number of such cycles required to 
prodtc: this blackening effect is noted, and taken to represent the 
measure of effiiiency of the tinning. 

The tests are performed in duplicate. 

The wires are bent into loops; before immersion, to avoid testing 
ends. The loops should not be bent to a smaller radius than 12 to 
15 times the diame ter of the wire. 

As a mechanical test for adhesion of the tinning to tle wire, 
tamples may be bent round a rod having a diameter equal to four 
times the diameter of the wire. Any cracking or parting of the 
coating will be plainly shown by one immersion, according to the 
test described above. 

No wire should show blackening after the mechanical test on 
immersion for one minute in the sodium su!phide solution only. 

The average values obtained from samples taken from any batch 
of wire snould be as shown below :— 


Number of immersion at 60° F. 


Diameter of wires. Single tinned wire. Double tinned wire. 


From 0076” to 048” inclusive ... 6 8 
Above 045” to 08u"” ss, oe 5 7 
» 080” all sizes aaa oad 4 54 


AppENDIx II.—ExtTRacts FROM GENERAL SPECIFICATION FOR 
LicutiIna aND PowER CABLES FOR PRESSURES UP TO 500 VozrTs. 


Dielectric Paper.—(3) The paper to te composed of pure Manilla 
fibre. It is to be free from all metallic particles, carbon spots or 
foreign matter, ard to stow no trace of chlorine, or other residual 
chemicals on analysis. It must be free from the slightest admixture 
of straw, wood, or other ligneous fibres. The paper after drying to 
be impregnated with a high class insulating ccmpound at a tem- 
perature not exceeding 250° F., and to be laid spirally upon the 
conductor in strips to required thickness, in such a manner that the 
joints are efficiently staggered. The paper strip te be of uniform 
thickness throughcut, not exceeding 006 in., before impregnation. 
The tensile strength of a standard strip 15 mm. wide, cut longi- 
tudizally from the paper before impregnation must not be less than 
10 kg., but it should be so highly impregnated that its strength is 
increased by 15 per cent. after impregnatior. The insulating com- 
pound should be of such a character that it is solid at the ordinary 
working temperature, and skould have no tendency to drain away 
from the cable. It should also be capable of allowing the cable to 
be sharply bent without any sign of cracking in the paper dielectric . 
The compound must have no deleterious effect on the copper, paper, 
or lead. 

Rubber.— (4) The conductors are to be covered, first, with a layer 
of pure unvulcanised fine Para rubber, containing not more than 
2°25 per cent. of rubber resin, and then with two layers of vulcan- 
ising rubber compound to an approved thickness. The vulcanising 
rubber compounds to consist cf the finest hard Para rubber, mixed 
with sulphur and mineral matter only. No rubber substitute, or 
organic matter other than rubber is to be used. The proportion of 
hard fine Para rubber in the vulcanising compound rubber, in the 
case of the 500-volt cables, is to be not less than 40 per cent. by 
weight. In the case of wire, or cables having a sectioral area of 
less than ‘06 eq in., the rubber compound is to be applied longi- 
tudinally. Larger cables are to be spirally lapped to an approved 
thickness. The pure and compound rubbers to be vulcanised into 
a homogeneous mass after taping. 

Compound.—(6) To te of the vulcanised bitumen class of com- 
pound, containing not more than 20 per cent. of mizeral matter, to 
be of such consistency that it will not become decentralised at such 
temperatures as crdinarily obtained in practice. It must not become 
brittle at the freezing point of water. It must be so made that it 
is not readily oxidisable, and that it will resist the action of weak 
acids ard alkali. It is to be applied to’th. cable in the form of a 
solid tube frce from pinholes and similar defects, so that the insula- 
tion resistance shall show no deterioration after the insulated cable 
is submitted to hydraulic pressure cf 100 lb. per. sq. in. for at least 
five minutes. 
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Fire-Resisting Coverings.—(9) The fire-resisting coverings may 
consist of cotton tapes, jute or cotton lappiags, or braidings. The 
radial thickness of such coverings to be proportionate to the dia- 
meter of the cable and the radial thickaess of the insulation. The 
tapes, b:aids or lappings to be chemically treated prior to their 
application to the cable, with suitable fire-resisting compound, which 
shall have no deleterious effect on the fibrous matzrial or the insula- 
tion of the cable, and shall be of a permanent character. During the 
taping, lapping or braiding process, the fire-resisting coverings to 
be further served with suitable fire-resisting compounds, and finally 
served over all with special compound of a similar nature, to ensure 
a firm but fi-xible finish. 

Insulation Tests.—(11) All cables, as specified above, should be 
tested after 24 hours’ immersion in water in the case of vulcanised 
rubber cables, and after five minutes’ hydraulic test in a closed tank 
at 100 lbs. per sq. in. in the case of the other types, with a battery 
giving an E.M.F. of not less than 500 volte. The insulation resist- 
ance must be taken after one minute’s electrification, and such elec- 
trification must proceed steadily and uniformly. After the applica- 
tion of 2,5C0 volts for half an hour, there should be no appreciable 
difference in the insulation resistance of the cable:. 

Mechanical Tests.—(12) A 10 ft. length may be taken from any 
of the cables and bent three times in reverse directions round a drum 
having a diameter of not more than 12 times the diameter of the 
cable. The length, when subsequently immersed in water and tested 
with a gradually increasing voltage, should not break down under a 
pressure of 5,000 volts. 


In the discussion which followed, Mr. MILLER said that there was 
up to the present very little information to be had on the question 
of cables, and the paper was a valuable addition to the literature 
of the subj-ct. In the past it had only been thought necessary to 
specify the insulation, conductivity and breakdown test, but it now 
seemed that a great deal more ought to be specified; he thought 
that the best safeguard was to go to a really good firm. The use 
of lead-covered cable would probably be limited in the future, and 
it was satisfactory to know that good vulcanised bitumen cable was 
obtainable. He had found that trouble was met with where cables 
passed urinals. With regard to electrolysis, he knew of places 
in Liverpool where lzad pipes could not be made to stand, owing 
to the condition of the soil. 

Mr. PockLINGTON also mentioned the case of a lergth of cable in 
the vicinity of a urinal that was entirely ruined, and which had to 
be relaid. The tempera‘ure effect on paper was very much higher 
than he anticipated. 

Mr, Watson thought that cable makers ought to be very rich 
men, considering the amcunot of adulteration which had been 
carried cutin the past. H2:agreed with the authors on the question 
of lead-covered cable, and thought that it would be used far less in 
the future. I; was a mistake to employ it in large towne, where 
there were tramways and earth currents; in his opinion, vulcanised 
bitumen cable should be used, the latter having been in use for 
about 10 years now, with very satisfactcry results. 

Mr. Coopzs said that he kad « x perienced very little difficulty from 
electrolysis, and he thought that if the lead was connected to earth 
throughout the system, very little trouble would be met with. With 
regard to paper-insulated cabl:, he had lately cut a length of cable 
which was laid on a steep grade, and found that the oil was not 
running down hill. 

Mr. Hagvey praised vulcanised bitumen cable ; he oaly knew of 
one case of decentralisation, and that was where the cable was laid 
over a baker’s shop. There would, however, b2 no trouble with it if 
laid properly. 

Mr, AITCHISON suggested that the gas and water mains were far 
more trouble to electric mains than vice versé. He rematKed that 
the Engineering Standards Committee appeared to have brought up 


. the insulation of cable, and apparently the cable makers were trying 


to keep it down as much as possible. With regard to earthing and 
bonding, sometimes trouble arose from this where cables passed 
under a tramway track. He knew of an undertaking where rubber 
cable had been laid down for about 10 yeare, and had given no 
trouble. 

Mr. Taytor referred to the necessity of using insulating com- 
pounds of proper consistency. He knew of a case where a cable 
was wound round a drum 4 ft. in diameter, and, on examination, it 
was found to be split in s:veral places due to the insulating com- 
pound being rather hard. 

Mr. Pscx asked, if the temperature remained constant, would the 
insulation resistance also remain constant? A; a result of many 
different te.ts on insulation resistance, he found that if the tempe- 
rature was low the insulation resistanc3 was high, and if the tempe- 
rature was high the insulation resis‘ance came down very rapidly, 


- also if the temperature remained constant, the insulation gradually 
. increased. He remarked that in testing electrical apparatus, a 


power test is much more feared at a high temperature than at a 
low one. 

Mr. BeavER, in replying, agreed that earthing should be carried 
out very judiciously, and that every case should be considered on 


. its own merits. Various speakers had testified that, with V.B. 


cables, trouble had been experienced through decentralisation. It 
must be borne in mind that chemical action is generally electro- 
lytic action. He could not say, from experience, that the insulation 
resistance varied with the temperature; he took it that the speaker 
referred more particularly to dynamos and motors thancables. He 
added that it would be well to remember tha‘ the results of the 
tests given in the paper were to be regarded as ageing tests, and 
were rather exaggerated ; it’ was demonstrated, however, that the 
action shown by the exp2rimeats would, sooner or later, occur. 


APPLICATION OF ELECTRICITY TO MINS. 
By A. C. ANDERSON, Student. 
(Abstract of Poper read at Birmingham, February 15th, 1905.) 


The author, in an introduction, points out that compressad air, 
electricity’s only formidable rival, is not so efficient for driving ay 
the latter, although it frequently plays a susidiary part. 

Ona the choice of a system, three-phase, thcu;h costly to produce 
owing to the relatively poor power factor, is the cheapest to install, 
given material and workmanship of eq 1al quality; it also appears 
to be freest from b:eakdowa, and spa‘king can be eliminated. 
Polyphase motors, however, have disadvantages for coal-cutting 
work, owing to the great fluctuations of load. Speed variation is 
practically essential in most of the departments of mining work, 
and can be accomplished very economically with direct current 
machinery. For a large scheme an alteraating system is preferable, 
bat direct current plant, working at 500 volts, in the case of com- 
paratively small plants. 

In discussing voltage, the author suggests that 650 volts at the 
face (the limit up to 75 u.p. for motors and transformers allowed 
by the new rules) is rather low. Generating plant, distribation and 
motors are briefly referred to, prominence being given to the 
experiments of Mr. Garforth and Mr. Mountain on the chances of 
explosion with enclosed motors wonking in gaseous mixtures. 

The author gives particulars of the work of one of Messrs. E. 
Scott & Mountain’s disk coal cutters at Smithy wood colliery, from 
which it appears that during a 270 minutes’ run some 105 yd. were 
cut, the average amperts being 37 and voltage 470. 

With regard to electrical drilling in rock, some interesting results 
are quoted from British Columbia; an 86 in. hole, 2 in. diameter, 
was drilled in 19 minutes, with an expenditure of 940 watt-hours, 
or at the rate of ‘655d. per ft. This compares with a m‘nimam of 
5d. per ft. when drilliog by compressed air or steam. Favourable 
results are also quoted for electrical vertilating, and the author 
concludes with a critical summary of the new rules for electrical 
working in collieries. 


In the discussion which followed, Mr. Jackson said that where 
slip-ring motors were used, he recommended the use of more 
than one brush per ring, as ‘this reduced the liability of sparking. 
A frequency of 50 cycles per second was usually found most 
convenient. 

Prof. RepMayneE said that he favoured electricity as a motive 
power in mines; steam and compressed air were, however, still 
largely used. Comprcesed air would continue to te a formidable 
competitor to electrisity so long as theie was any liability to spark- 
ing troubles with electric systems. Too much stress could not be 
laid on this question. In many cases sparking might result in 
an explosiov. The author had qucted 30 per cent. as an effisiency 
figure in connection with compreszed air systems. Very old planta 
might show this figure, but modern systems, employing isothermal 
compression combined with re-heating, had frequently an overall 
efficiency as high as 70 per cent. But thermal efficiency was not 
such an important consideration as simpiicity of apparatus. It was 
& moot point whether electricity or cumpress.d air was the better 
system of power to use. Ia the maj rity of instances that had come 
under his notice, the quality of material and workmanship put into 
electric installations in mines and collieries was extremely good. 
With respect to drilling, it was a fact that electricity had absolu‘ely 
failed to compete with compressed air as a motive power. There 
were several electric drills, more especially of the rotary type, that 
would do good work, but they were not suitable for mines. Tney 
were much more complicated than pneumatic drills, aad more 
costly in upkeep. He hoped that a suitable electric drill would be 
designed. The figures quoted by the author to show the cos! of 
coal cutting could not ba taken as reliable, as the hardness of 
coal varied considerably even in the same pit. 

Mr. REVELL advocated air compressors, used in conjunction with 
electric generators at pit head and electric distribution to different 
parts of the mine. This system would reduce first cost, and result 
in a greater economy of working than any other. The electric 
power might be used for all suitable work, such as pumpiog, 
but pneumatic machinery was most suitable for coal-cutting, drilling, 
&c., and the compres:ed air for these could be supplied by an elec- 
trically-driven air compressor through short lengths of pipe. Cval- 
cutters frequently jambed. W:th a pneumatic tool, it was a simple 
matter to cut off the air supply, withdraw the cutter, and make 4 
fresh start; but in the case of an electrically-driven machine, it 
meant the replacing of a fuse, and a consequent delay. Another 
advantage resulting from the use of compressed air was its storage 
capacity. With a system entirely depending upon electricity, the 
generating plant had to have a capacity capable of dealing with the 
whole of the equipment. He condemned compression at the pit 
head, as it frequently resulted in the loss of 50 per cent. of the power 
gene:ated. 

Mr. Gorr thought that the argument of economy in fuel consump- 
tion might easily be overdone. In most mines there was alarge amouat 
of fuel unsuitable for sale, which had to ba disposed of, and which 
the mining engineer frequently utilised himself. Waolesale waste in 
pipes was consequently a minor consideration compared with con- 
venience and economy of coal cutting. Many engineers also ¢)2- 
sidered that the loss due to friction in the shaft pipes, w43 
compensated for by the head. Commutator sparking was largely 
due to vibration; this should be reduced as much as possible by 
careful design. One of the troubles of electric distribution was the 
fact that ia the shaft cables the core was liable to slip down the 
insulation. This necessitated a special form of suspension. — 
reference kad been made to the running up of motcrs with 
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generators, he wondered this was rot more frequently done. A 
oint the author had omitted was the necessity of lightning 
arrestera, where overhead wires were used fir lighting and power 
transmission at the pit head. He instanced a case in which the 
omission of this precaution had necessitated the replacing of the 
shaft cables. 

Mr. M. B. Wicp regarded the choice of system as not scttled by 
the question as to which was the cheapest to ir stall in the first instarce, 
but by considerations as to which system could pull out the greatest 
amount of coal with ease and safety. He found that with po. 
plants, considerably more power in motors could be put below 
ground than with a.c. plante, for a given power of generator on 
surface. Again, with D.c there was no trouble due to motors falling 
out of step and causing stoppages, when the generator was momer- 
tarily overloaded. .c. motors, properly designed for secondary 
haulage, and # suitable reversing controller with sufficient resistances, 
constituted an electric haulage gear as flexible as a steam or com- 
pressed-air hauling engine. There should be no necessity to use a 
friction clutch, which many electrical engineers had to do, to get 
over defective s‘arting gear, euch as liquid switches and badly 
designed controllers. Another objection to liquid starting swit:hes 
was that the liquid very socn evaporated, thus necessitating constant 
attention. Further, with D.c., supposing there was a stoppage f-r 
some time on a particular road, the speed could be increased cor- 
siderably, so a3 to bring out the coal that had accumulated. A 
standard speed for single or double drum gears was 5 miles per hour, 
but they worked withcut any trouble at speeds var) ing from 2 to 8 
miles perhour. With an a.c. system the speed of the motors could 
not be varied. For pumping and very large haulage, such as erc- 
less rope, main and tail with long runs, no doubt a.c. would be the 
better system. From personal experience, he had every confidence 
in saying that, in most collieries the haulage could be done by elec- 
tricity, or, in very firey mines, with compressed air from an 
electrically driven compressor placed as near as possible to the gears, 
consistent with safety. 

Mr. H. M. HoBart, in a written communicatior, expressed the 
opinion that both direct and polyphase systems will find wide 
fields of usefulnets in mining work. In thcse cases where the use 
of polyphase currents is most suitable, it is of paramcurt impor- 
tance to employ a low periodicity, for it is the power applications 
which are of chief importance in mining, and any questions relating 
tothe quality of the lighting, are of secondary importance. More- 
over, if is a fallacy to regard the question of lighting at low 
periodicities as offering grave difficulties. The lower the periodi- 
city, the lower should b3 the voltage chosen for the incandescent 
lighting circuits, and the higher should be the candle power per 
single lamp ; for by these means the carbon filament employed will 
be of sufficiently large section to be able to store the heat and 
obviate material reduction of temperature between the peaks of 
currert of successive cycles. It will necessarily follow that the 
luminosity will then be more constant. But the chicf desideratum, 
that of excellence in the design and performance of the motors, is 
enormously promoted by the use of low frequency. This will lead 
to higher power factors, lower magnetising current, even with 
larger air gap, greater overload capacity, and also cheaper motorr, 
since for a given output the diameters will be smaller and the 
lengths greater. Capacity effects in the cables will also be 
decreased. The squirrel-cage type should be freely used, even in 
motors of large capacity. 

Mr. ANDERSON, in his reply, admitted that steam wasatill largely 
used, but there was no doubt that the Icsses in the distribution 
system were of a mcst serious character. ‘ Economy of coal 
cutting” was imp -ssible with a “wholesale waste in pipcs.” 
Undoubtedly, mining engineers as a body regarded fuel economy as 
of considerable impcrtance, The electrical equivalent of the com- 
pressed air storage system was the battery, a most convenient factor. 
It was a very difficult matter to obtain reliable comparative figures 
of coal-cutting performances, as the conditions of working wee so 
various. The replacement of fuses in connection with coal-cutters 
driven by polyphase motors was of rare occurrence. Liquid 
theostats were very good as starters; for variable speed work the 
ordinary type of regulator would be used. The advocacy (Mr. 
Hobart’s) of a low frequency was very interesting, but the low vol- 
tage necessary for euccessful lighting would hardly conduce to the 
best economy. The system of startirg motors by running up with 
the generator, added considerably to the capital outlay, as separate 
Circuits were necessary. He agreed with the necessity of employing 
machinery of as simple a nature as possib!e. 





TRAMWAYS PERMANENT WAY CONSTRUCTION 
AND MAINTENANCE. 


By James Lorp, A.M.I.C.E. 
(Abstract of Paper read at Leeds, February 16th, 1905.) 


THIs paper is based on the author's experienc>, in constructing and 
ES an municipal tramways at Bolton, Accringtor, Blackburn and 
alifax, 

After referring to the several methods of laying track, he gives it 
a8 his opinion that it is better to lay the metals first and the concrete 
alterwards—a practice which he always follows. The metals are 
placed on wooden blocks racked up with wedges to the exact level, 
at intervals of about 9 ft. apart; the line is then crowed, afterwards 
the concrete is packed under the metals and the remainder of the 
track, to the level of the bottom flange of the rail. After two days 
the wooden blocks are taken out, and the holes filled in with con- 
crete, and the following day the whole of the crevices under the 








metals are run in with a mixture of sand and cement (1 to 1). His 
objection to packing is that men do not pack equally, and this 
leaves the rail slack in places, whicb, with the vibration of the cars, 
causes the setts to lift. 

The author much prefers 45-ft. rail lengths, as they are more 
readily handled, especially in narrow and steep roads; secondly, 
there is not the same danger, ¢s in longcr rails, of acquiring a per- 
manent set or hog-back by sagging. In the 60-ft. rails, there are less 
joints to contend with, which also means less electrical resistance, 
but to counteract the cost of the joints, the 45-ft. rail only requires 
one intermediate anchor, whereas the 60-ft. rail ought to have two 
to each rail, or the rail will not sit perfectly solid. 

The author gives specifications of weight, analysis and suitable 
teats for rails, He has used rails 105 lb. to the yard on sharp 
curves with 1} in. groove, and is of opinion that the 
gauge on curves should be slightly less, varied according to 
the sbarpness of the curve. In his experience of manganese 
and crucible cast-3teel points and crossings, the former has a 
longer life. He uses 8 ft. 6 in. points with 5 ft. tongues and 4 ft. 
crossings, except on very sharp curves, but advises that the 
length of each tongue should be 6 in. longer than the wheel base of 
the car, so that the trailing wheels are on the tongue before 
the leaders leave. 

In 1900 the author laid about half a mile of track on 10 in. x 
4 in. creosoted red wood longitudinal sleepers; these sleepers were 
embedded in concrete and the metals screwed down with coach 
screws at intervals of 4 ft. 6ir., but the difficulty was to keep 
the setts level with the rails, owing to the slight vibration which took 
place. If it were not necessary to keep the surface of the road in 
good condition for vehicular traffic, the writer would much prefer 
the lines to be laid on timber. 

The life of local (Halifax) setts in busy thoroughfares was cer- 
tainly not more than three or four years, those next to the rail 
wearing dcwa quite 3 in. in that time. 

The author thinks it essential that every tramway engineer should 
have an emery rail grinder. His was built by Messrs. Ames Crosta 
and Co., Nottingham, and is fitted up with an electric motor, s> 
that it can travel and work from the overhead wire. It is also 
provided with a 12-H Pp. petrol motor, for independent working and 
with a complete set of drilling apparatus for drilling longitudinally 
and vertically. 

Some tests made of the electrical resistance of thermit welds 


and otherwise gave the following results :— 
Ohms. 


1. Taking a solid rail 8 ft. long as a standard resistance ... ‘000067 
2. With thermit welded joint, without bonds, same length ‘000072 


3. Do. with one do. ‘000067 
4, Fishplates, sole-plate and two bonds, newly constructed 000078 
5. Do. after 2 years ... ‘000095 


The welded joint has a considerable mechanical strergth, and in 
a number of tests the rail has broken and not the joint. 

The lay out of the curves has an important bearing on the main- 
tenance account; on many curves which are 35 ft. radius, a new 
rail check is required at intervals of about nine months. 





HI 





PHYSICAL SOCIETY. 


At the annual general meeting held February 10th, 1905, Dr. R. T. 
Glazsbrook, F.R.S., President, in the chair, the report of the Council 
was read by the secretary. The number of Fellows now on the 
ro'l is 425, an increase of 7 over the number last year. 

During the year the President signed, on behalf of the Council, a 
petition in support cf a Bill for the metric system. 

The report of the treasurer fcr the year 1904 was read by the 
secretary, Additional expenditure was incurred last year, amounting 
to £115, in bringing Science Abstracts up to date; but the income 
from :ubscriptions has increased, so that, on the whole, the position 
of the Society remains almost unchanzed. ra) 

The following officers and Council were elected for the ensuing 
year:— 

President.—Prof. J. H. Poynting, D.Sc, F.R.°. 

Vize-Presidents.—Those who have filled the office of President 
together with C. Chree, D.8c., F.R.S ; H. M. Elder, M.A.; Prof. 
J. A. Fleming, M.A, D.Sc., F.8.8. ; J. Swinburne. 

Secretaries.—W. Watson, D.Sc, F.R.S, and W. R Cooper, M.A. 

Foreign Secretary.—Prof. 8. P. Thompson, D.8c., F.R.S. 

Treasurer.—Prof. H. L. Callendar, M.A., F.R.S. 

Librarian.—W. Watson, D.8-., F. BS. 

Other members of Council.—T. H. Blakesley, MA ;C. V. Boys, 
F.RS.; A. Campbell, B.A.; Prof. W. Cassie, M.A.; W. B. Croft, 
M.A.; W. Duddell; W.A. Price, M.A ; 8. Skinner, M.A.; Prof. 
F, T. Trouton, Sc.D., F.R.S. ; Prof. 8. A. F. White, M.A. 

Prof. Poyntirg then took the chair, and delivered an address on 
‘“Radiation Pressure.” 


At the meeting held February 24th, Prof. J. H. Poynting, F.R.8., 
President, in the chair, a paper “On the Curvature Method of 
tea hing Geometrical Optics” was read by Dr.C. V. DryspaLe. 

Mr. R. J. Sowrzr exhibited and described “ Dr. Meisling’s Colour- 
Patch Apparatus.” The apparatus is spec ‘ally adapted for testing 
colour-blindness. ° 

Mr..J. {cCHOFIRLD read a paper on “A Method of illustrating the 
Laws of the simple Pendulur.” 
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NEW PATENTS APPLIED FOR, 


Compiled 5 aE for this journal . P, Toompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. . 





3,479. ‘ Electrical communications with trains whilst the same are in 
motion.” F.Morcan. February 20th. 


3,510. ‘Improvements in and connected with devices for preventing the 
over-charging of electric cables.” LAND UND SEEKABELWERKE AKT. GES, 
(Date applied for under Patents Act, 1901, April 1st, 1904, being date of applica 
tion in Germany) February 20th. (Complete.) 


8,511. “Improvements in devices for preventing the over-charging of electric 
cables.” LanD UND SEEKABELWERKE AKT. Ges. (Date applied for under 
Patents Act, 1901, April 1st, 1904, being date of application in Germany.) 
February 20th. (Complete.) 


8,525. ‘ Improvements in apparatus for producing electric reactions in gases 
by aid of electric arcs.’ K. BIRKELAND. (Date applied for under Patents Act, 
1901, February 20th, 1904, being date of application in Norway.) February 20th. 
{Complete.) 


8,538. ‘“ Sectional system for third or electrified rail on electric railways.” 
J.REED, February 2lst. 


8,553. “Improvements in fuse heads for electric blasting.” F. RENDER. 
February 21st. (Comp!ete.) 


3,562. ‘‘ Improvement in electric arc lamps.” A. EcksTe1n and A, E, ANGOLD. 
February 21st. 


3,567. ‘' Improvements in fog and ordinary signalling for steam and electric 
railways and thelike.” J.J. Munro and T. Common. February 21st. 


3,568. ‘Trolley change guide for electric tramway cars.” J. STEWART. 
February 21st, 


8,573. ‘‘Improvements in electrical means for starting prime-movers 
for electric generators and controlling the current.” A. W. ScLaTER. 
February 2Ist, 


3,591. “System of sparking plug for internal combustion engines.’’ L. 
Bovtez. (Date applied for under Patents Act, 1901, February 22nd, 1904, being 
date of application in France.) February 21-t. (Complete.) 


8,594. “Improvements in and relating to the transmission of electrical 
energy through space for the purpose of wireless telegraphy and the like. 
A. ARTomM. February 21st. (Complete.) 

8,604. ‘“‘Imyrovements in and relating to prepayment attachments for 
electricity meters.” R. J.J. Swan. February 21st. 


8,614. ‘*Improvements in trolley heads employed in electrical traction.” 


~C, E, France. February 21st. ° 


8,616. ‘Improvements in fuses for electric current circuits.” E. F. Moy and 
P. H, Bastiz. February 2lst, 


8,685. ‘ Improvements in and relating to ships’ telegraphs and like signalling 
devices.” C. Coreatti. February 22nd. (Complete.) 


8,688. ‘* Improvements in or relating to electric warp-stop motions for looms 
for weaving warping machines and the like.” C,H. WuxirtincTon. (F. M. 
Armstrong, Unitid States.) February 22nd. (Complete.) 


8,719. “Improvements in and connected with X-rays and high-frequency 
apparatus.” D. B, Serkirx, W. W. Scorr and W. Cousin. February 28rd. 


3,726. ‘Improvements in or connected with electric wires.’’ A. E. PATRICK. 
February 23rd. 


8,759.‘ An electrical railway signal.” V.C. Bapois. February 23rd. 


3,762. “Improvements in and relating to electrical circuit breaker 
mechanirm.’ W.E. Barton. February 28rd. 


8,784. “Improvements in or relating to wireless telegraph detectors, and 
telephone electrophone and like receivers.” H.A.Curmore. February 28rd. 


3,795. ‘Improvements in the electric lighting of railway and tramway 
carriages.” J, Stone &Co,, Lrp., and J. R. Quan, February 23rd. 


3,796. ** Improvements in accumulator batteries.” J. Stone & Co. Lrp, and 
J.R. Quan. February 28rd. 


3,814. ‘* Improvements in the structure of accumulator cells.””’ H. LEITNER. 
February 23rd. 


8,815. “Improvements in electric potential indicators.” THe BrItTIsH 
Txomson-Hovuston Co., Lip. (The General Electric Co, United States.) 


February 23rd. 


3,816. “Improvements in ani relating to gearing especially applicable to 
power operated electric switches.” THE British THomson-Hovston Co., 
Lrp. (The General Electric Co., United States.) February 23rd. 


_ 8,629. ‘‘ Improvements in and relating to electrical ignition devices for 
internal combustion engines.” J.A.CoLe. February 28rd. 


_ 8,830. “Improvements in and relating to electrical ignition devices for 
internal combustion engines,” J.A.CoLe. February 23rd. 


8,855. ‘Improvements connected with the starting, reversing, accelerating 
and stopping of electric motors.” E. 8. W. Moore and W. B. BENNITT. 
February 24th. 


8,857. ‘Controlling devices for electric motors.” W. FAIRWEATHER. (Diehl 
Manufactuiing Co., United States.) February 24th. 


3,877. ‘* An improved electric incandescence reading lamp.” ©, Imray. 
(J. Pintsch, Germany.) February 24th. 


8,885. “Improvements in electric trolley harps.” J. HENsLEY. (Date 
applied for under Patents Act, 1901, May 5th, 1904, being date of application in 
United States.) February 24th. (Complete.) 


8,894. ‘A new or improved accumulator plate.” E.V.Gratze. February 
24th. (Complete.) 


8,899. “Improvements relating to motor-meters for continuous and alter- 
nating electric currents.” W.KosTERMANN. February 24th, 


8,912. “Improvements in the manufacture of filaments for incandescing 
electric lamps.” J.H.Crawrorp. February 24th. 


8,913. ‘Improvements relating to apparatus for enabling telephonic and 
telegraphic messages to be transmitted over the same line.’’ C. Turcui and 
E. Brune. (Date applied for under Patents Act, 1901, April 2nd, 1904, being 
date of application in Italy.) February 24th. (Complete.) 


8,918. ‘(Improvements in and relating to electric fans.” THe BRITISH 
Tuomson-Hovston Co., Lip, (The General Electric Co., United States.) 
February 24th, 


8,957. ‘An improved apparatus for the automatic ignition of gas, gaseous 
mixtures, or the like by means of an electric current.” G. Hitt. F 
2ith. (Complete) see 


= “Improvements in electricity meters.”” H> T. Brown. February 


3,978. “Improvements in electrical alarm contacts f ee 
Biessin. February 25th. ee ™ 


3,979. ‘Improvements in supporting devices for electric conductors.” B. J, 
Jones. (Date applied for under Patents Act, 1901, March 14th, 1904, being 
date of application in United States.) February 25th. (Complete.) 


3,994. ‘* Improvements in, or rela to, electri i 
Uke." J.J. Bare. February 2603. 8” “see! oushs, conduits or the 
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EXPIRING PATENTS. 


WE are informed by W. P. Thompson & Co. that about 860 complete applica- 

tions for electrical patents were filed in the year 1891. Ouly 28 of the patents 

_— on these applications have been maintained for their full term, viz., 

hd years, and b-ing of considerable value, we give short abstracts of them 
elow :— 

647. H.H. Lake. (E. Weston.) January 13th, 1891. Relates to instruments 
in which a movable coil is so suspended in a magnetic field that it moves 
axially and also rotates about its axis when the circuit is completed, one form of 
which consists of a permanent magnet with bext radial arms connected with 
pole-pieces, between which is suspended a coil; the latter is carried by a 
spiral spring, to which is attached an index, When the current passes the ccil 
moves in a vertical direction, and by reason of the spiral spring suspension, also 
turns axially. The form of the magnet may be modified, and an e!ectro-maznet 
may be used, the coils of which are in series with the movable coil. 


4,757. T. L. Wretson. March 17th, 1891. Aluminium and other metals 
are extracted by subjecting the ore to the heating effect of the electric arc. In 
a suit-ble form of apparatus the ore or material to be reduced, such as 
corundum or precipitated aiumina, is placed ina carboncrucible. The crucible 
is then placed in a chamber and rests on a carbon block in connection with a 
dynamo, A lid is then placed over the crucible acd chamber. A carbon rod 
is inserted through an aperture in this lid, and the curcent passed. Powdered 
carbon is mixed with the ore or passed in through an opening to combine with 
the oxygen. In producing alloys, coppzr or other metal is tirst placed in the 
crucible andthe ore on the top. The ccpp:r is melted and alloys with the 
reduced aluminium. 


4,860. H. Howarp. March 18th, 1891. Relates to electric apparatus for 
heating or welding metals. The carbon or pencil and the work, between which 
the electric arc is formed, are operated so as continuously to alter their rel itive 
positions, both longitudinally and transversely. The carbon is mounted in an 
eccentric holder on the shaft driven by suitable gearing from an electrc-motor 
or other source of power. Tne shaft is supported in a carriage reciprocated by 
a quick-return mechanism, consisting of a pin on a wheel actuating a slotted 
link connected by a rod to astandard on acarriage. The shaft may be raised 
and lowered by a hand-lever provided with stcps for regulating the p sition of 
the carbon above the work. The cylinder or tube to be heated is clamped by 
pivoted rods and screwed links to a support carrying the anvil under a hammer 
or press, and block of refractory material under the carbon, The press, 
hammer, &c., are operated by an electromotor or by other means. The car- 
riage is movable on rails. A sheet of refractory conducting material may be 
placed between the carbon and the work. For melting, the metal may be 
enclosed in a box of carbon or other refractory conducting material. 


5,167. F.E. Exmorzand A.S. Enmore. March 23rd, 1891. Pipes and tubes 
made by electro deposition are formed on mandrels of electrolytically-prep sired 
metal tubes. The mandrel is fi st straightened and trued and afterwards 
exposed to the air or toasulphide solution to prevent the adhesion of the 
deposited metal. After aslight dep sit has been made it is expanded by bur- 
nishing except at one end, or a thin mandrel may be employed from which the 
air may be exhausted on completion of the deposit; the mandrel also may be 
charged with compressed air, which is finally allowed toescape. 


4,952. F.R.Lucas. March 19th, 1591. Relates to an apparatus for applyin 
a serving of yarn to a rope or cabl>, especially to splices in telegraph cables. 


5,406. H.C. Josson. M rch 26th, 1891. Relates to a method of attaching 
insulators to telegraph poste. The cross-arms of telegraph posts are formed of 
channel iron or steel, and are secured to the posts by bolts. Distance pieces 
may be employed between the flanges of the channel-shapedarms. The stalks 
or supports for the insulators are insulated from the arms by washers of glass, 
china, &c. In one form, the lower washer is extended upwards through the arms 
as a tube, and a lath of wood, &c., is placed along the top of the arm. 


5,988. J. Mason, J. Mason and W, 8. Copner. April 7th, 1891. Relates to 
treads of the type described in specification No. 16,853, a.p. 1890. A rolled or 
stamped hard metal backing, with ribs turned back by a second pair of roils or 
stamps, receives a soft non-slipping ma-erial of lead, tarred rope, or the like, 
which is compressed by passing the plates through rolls or under stamps. In 4 
modification, a cast-metal plate receives the filing or packing, which is 
retained by staples or headed studs. Ribs may be formed underneath the plate 
for the purpose of strengthening the plate, or for forming a key when laid on a 
cement or concrete foundation. 


8,227. W.P.THompson. (H. O. Tudor.) May 13th, 1891. The plates or 
electrodes are ,rovided on both sides with grooves, ridges, or projections 
crossing and intersectinz each other in any desired direction. The plates may 
be made up of parts united at their extremities by solder or otherwise. 


8,784. S. EversHep and A. E.G. Ricnwarps. May 28rd, 1891. Relates to order 
or alarm apparatus for ships con tracted in such a way that the transmitter is 
merely aresistance switch, while the receiver consists essentially of two electro 
maznets, 4, B, the resultant magnetic field of which is chanzed by the trans- 
mitter, so as to rotate a m «gnet, r, which places itself in the resultant magnetic 
field, A pointer moving over a dial, is operated by the magnet Fr. As many, or 
twice as many, orders can be transmitted as there are resistances in the trans- 
mitter. The magnets, a, 8, may be fixed while the magnet, F, rotates, or vic 
versa. The pointer may vibrate between certain angles, or may be made to 
completely rotate. The sensitiveness of the apparatus may be increased by 
magnetising the magnet, Fr, by additional magnets. The arrangementof circuits 
&c., corresponding to those of a Wheatstone’s bridge for use as a steering tele 
graph. Two resistances, nr’, R°, are connected through resistances, l*, /§, to & 
battery, &c.,so that equal currents pass through both resistances, R+,R®. The 
tiller, or helm, is connected to a switch, and a hand-switch is connected to the 
switch through two galvanometers. When theswitches are in agreement, tha! 
is, when the tiller is setin accordance with an order, there is no current through 
the galvanometers, but if the hand-switch be moved, the electric balance is dis- 
placed, as shown by the ga\vanometers, until the helm has been set in agree- 
ment with the order. Another arrangement of reply, or tell-tale steering- 
telegraph, may be used. 


11,896. R.J.P.Corrancix July 13th, 1891. In buildings or the like made 
with an internal metal skeleton of wire netting or lattice-work, tubes are con- 
nected to or placed in the skeleton to form conduits for electric conductors. In 
some cases the skeleton itself may form a conductor, the cement, &c., of the 
wall forming the insulation, 


12,117, E. Hartmann and W. Braun. July 16th, 1891, Relates to therma! 
current meters, in one form of which the current to be measured passes through 
a wire stretched between two fixed points and attached to one end of a thread 
or other flexible body, the other end of which is fixed; a second thread is 
attached to the first thread and to a pulley or dram carrying a pointer and a 
counterweight of equivalent spring which causes a movement of the pointer 
when the wire is heated and expanded by the passage of the current. 


12,605. H.H. Lake. (Lacombe & Co.) July 24th,1891. Relates to terminals 
or connections to carbon plates or electrodes for electric batteries. The 
battery carbon is preferably made with a head piece in which are made holes 
or cavities, In the transverse hole is a nut into which a screw-threaded ster! 
screws after passing through a. hole which passes down the middle of the head 
piece. A lock-nut or back-nut further serves to retain the screw-threaded 
stem in place. A conductor is secured to the carbon plate by a terminal. 


18,124. H. Howarp. August Ist, 1891. In heating and welding by the elec- 
tric arc, when the work forms one pole and a pencil the other pole, the work 
is heated by radiation from a resistance interposed in the conductor leading 
from the source of electricity to the work or support on which the work rests. 
A conductor from the positive pole of the battery, &c., is attached to & metal 
- resting on an insulating biock. A rod of carbon or other comparatively 
bad conductor is held in the clip, and a second clip at the end of a metal bar is 
connected electrically to the work or support. Under the rod of carbon is 4 
jacket of asbestos or other refractory insulating material. The pencil is con- 
nected to the ne_atie pole of the battery, &c. 


(To be continued.) 
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